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SCOPE 

The purpose of this Sampling and Analysis Plan (SAP) is to outline 
the scope of the site boundary soil sampling along the periphery of 
Operable Unit 1 (OU-1). It presents a summary of the locations, 
frequency, types, and methods of soil sampling in an abbreviated 
format. 	Detailed information sources and methodologies are 
described in the Work Plan (i.e., Sampling and Analysis Plan, 
Quality Assurance Project Plan, Health and Safety Plan, etc.) for 
OU-1 which are included by reference. 

The site boundary soil sampling event at OU-1 has two immediate 
objectives. 	The first is to obtain current surface soil 
contamination data along transportation routes to and from the site 
to assess the potential of "drag-out" of contaminants 
(specifically, polychlorinated biphenyls (PCBs]) due to site 
activities. The second objective is to verify that surface soil 
conditions in selected portions of the adjacent residential area 
have not been impacted by drag-out or wind-borne contamination 
(i.e., PCBs). 

The data obtained during the initial soil sampling event will be 
incorporated into the project data base for site characterization, 
as appropriate. Sample collection and analysis will conform to the 
standards specified in the Work Plan. 

LOCATIONS AND SAMPLES 

Proposed sampling locations are presented in Figure 1. 	The 
frequency and type of samples are summarized in Table 1. Samples 
will be collected following the methods described in the puality 
Assurance Project Plan,  Appendix 5.4.1, and the OU1 Field Sampling 
Plan, Appendix 5.4.2 of Volume V of the. Work Plan. Background 
sample locations will be selected at the discretion of the field 
sampling team and Field Operations Leader based on field 
observations. 	The underlying criteria for background sample 
location selection will be to identify sample points which are 
independent of OU-1 and other PSCs, and appear typical of regional 
conditions. 

ANALYSES 

The type of analyses are summarized in Table 1 of this section, and 
detailed in Table 1-1 Selected Constituents, Methods of Analysis,  
and Numbers of Surface-water, Sediment, Ground-Water, and Soil  
Samples to be Analyzed During the RI at OU1, NAS Jacksonville,  of 
the Quality Assurance Project Plan, Appendix 5.4.1 of Volume V, of 
the Work Plan. Sample results will be validated in accordance with 
NEESA Level D requirements. 

BSSP NAS JAX 	 February 14, 1992 
A:\BSSP1.JAX 	 1 	 7555-02 
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A:\BUNSOIL.WK1  
02/23/92 

TABLE 1: SAMPLE FREQUENCY AND TYPES 
AS Jacksonville OU-1 Site. Boundary Samples  

ASSMUPTIONS 	 No. 
Sampling Events 	1 

Field Days 4 
Equipment Blanks 1 

Field Blanks 1 
Trip Blanks 1 

No. of VOA Coolers 0 
Field Duplicates 10% 

MS/MSD 10% 

UNITS 
event (no demob of greater than 48 hours AND 
total duration is <= than 14 Days) 
days per event 
per day 
per sampling event (no demob of greater than 48 hours) 
per VOA Cooler 
Coolers 
of total per sampling event 
of total for sampling event (of less than 14 days) 

Sample 
Location 	Media 	BNA 	VOC 	PCB 	METALS 	RAD 	DIOXIN 

SL108 Soil 0 0 1 0 0 0 
SL109 Soil 0 0 1 0 0 0 
SL110 Soil 0 0 1 0 0 0 
SL111 Soil 0 0 1 0 0 0 
SL112 Soil 0 0 1 0 0 0 
SL113 Soil 0 0 1 0 0 0 
SL114 Soil 0 0 1 0 0 0 
SL115 Soil 0 0 1 0 0 0 
SL116 Soil 0 0 1 0 0 0 
SL117 Soil 0 0 1 0 0 0 
SL118 Soil 0 0 1 0 0 0 
SL119 Soil 0 0 1 0 0 0 
SL120 Soil 0 0 1 0 0 0 
SL121 Soil 0 0 1 0 0 0 
SL122 Soil 0 0 1 0 0 0 
SL123 Soil 0 0 1 0 0 0 
SL124 Soil 0 0 1 0 0 0 
SL125 Soil 0 0 1 0 0 0 
SL126 Soil 0 0 1 0 0 0 
SL127 Soil 0 0 1 0 0 0 
SL128(B) Soil 0 0 1 0 0 0 
SL129(B) Soil 0 0 1 0 0 0 
SL130(B) Soil 0 0 1 0 0 0 
SL131(B) Soil 0 0 1 0 0 0 
SL132(B) Soil 0 0 1 0 0 0 

Subtota 0 0 25 0 0 0 

*** QA/QC SAMPLES *** 
Equipment Blanks Water 0 0 4 0 0 0 
Field Blanks Water 0 0 1 0 0 0 
Trip Blanks Water 0 0 0 0 0 0 
Field Duplicates Soil 0 0 3 0 0 0 
MS/MSD Soil 0 0 3 0 0 0 

TOTAL 0 0 36 0 0 0 

NOTE: (B) Indicates Background Samples. 

3 
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GENERAL CONDITIONS 

Management of Investigative Derived Wastes (IDW) will be in 
accordance with Section 5.15, Disposal of Investigation-Derived 
Wastes,  of the Remedial Investigation/Feasibility Study Work Plan 
for OU1, Oil and Solvents Disposal Pits Area, Volume 5, of the Work 
Plan. 

Health and safety procedures will be in accordance with the Generic 
Health and Safety Plan, Navy CLEAN Program, Appendix 1.5, located 
in Organization and Planning, Volume I of the Work Plan, and the 
Health and Safety Plan, RI Field Work, Operable Unit 1, Appendix 
5.5, located in the Remedial Investigation/Feasibility Study Work 
Plan for OU1, Oil and Solvents Disposal Pits Area, Volume 5, of the 
Work Plan. 

BSSP NAS JAX 
A:\BSSP1.JAX 	 4 
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1.0 GENERAL 

1.1 SCOPE AND PURPOSE.  This Health and Safety Plan (HASP) has been prepared 
in conformance with the ABB Environmental Services Inc. (ABB-ES) Generic HASP 
developed under the Comprehensive Long-Term Environmental Action - Navy (CLEAN) 
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29 
Code of Federal Regulations (CFR) 1910.120. As such, the HASP addresses those 
activities associated with field operations for this project. Compliance with 
this HASP is required for all ABB-ES personnel, contractor personnel, or third 
parties entering the Site. 

1.2 PROJECT PERSONNEL. 

1.2.1 Task Order Manager  The Task Order Manager (TOM), is the individual with 
overall project management responsibilities. Those responsibilities as they 
relate to health and safety include provision for the development of this 
site-specific HASP, the necessary resources to meet requirements of this HASP, 
the coordination of staff assignments to ensure that personnel assigned to the 
project meet medical and training requirements, and the means and materials 
necessary to resolve any health and safety issues that are identified or that 
develop on the project. 

1.2.2 General Site Supervisor  The General Site Supervisor has vested authority 
from the TOM to carry out day-to-day site operations. 

1.2.3 Health and Safety Officer  The Health and Safety Officer (HSO) will have 
at least an indirect line of reporting to the Health and Safety Manager (HSM) 
through the Health and Safety Supervisor (HSS) for the duration of his assignment 
as project HSO. The HSO is responsible for developing and implementing this 
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate 
all accidents, illnesses, and incidents occurring on site. The HSO will also 
conduct safety briefings and site-specific training for on-site personnel. As 
necessary, the HSO will accompany all USEPA, Occupational Safety and Health 
Administration (OSHA), or other governmental agency personnel visiting an ABB-ES 
site in response to health and safety issues. The HSO, in consultation with the 
HSS or HSM, is responsible for updating and modifying this HASP as site or 
environmental conditions change. Additional description of the duties of the 
HSM, HSS and HSO are provided in Part II of the HASP in Appendix A. 

1.2.4 Other Functional Titles  The following is a list of other personnel who 
will be involved in this project and their general responsibilities: 

Position Title 	 Responsibilities 

Field Engineer/Scientist 	Drilling/Field Sampling 

This category includes engineers, scientist, and technicians who will perform 
site reconnaissance, geophysical/seismic surveys, surface water and sediment 
sampling, soil sampling, groundwater sampling and air sampling. 

Nine of Fio.HSP 
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1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN HASP. All 
personnel entering potentially contaminated areas at this site must meet the 
requirements of 29 CFR 1910.120. Personnel without the required training will 
not be permitted in any area with potential for exposure to toxic substances or 
harmful physical agents (i.e., downrange). The ABB-ES training program is 
described in Part II of the HASP in Appendix B, Training Program, and Appendix 
C, Medical Surveillance Program. 

1.4 MEDICAL SURVEILLANCE.  All personnel entering potentially contaminated areas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in the ABB-ES Generic HASP. Personnel who have not 
received medical clearance will not be permitted in any area with potential for 
exposure to toxic substances or harmful physical agents (i.e., downrange). 
Chapter 4.0 of the _CLEAN HASP contains further information on Medical 
Surveillance Programs. ABB-ES' Medical Surveillance Program is described in Part 
II of the HASP in Appendix C. 

ftmsdROMP 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE 	Operable Unit 1 (OU1) is located in the 
south-central area of Navel Air Station-Jacksonville (NAS/JAX) (Figure 2-1). It 
is northwest of the intersection of Thrush Road and Gannet Road and southwest of 
Child Street (Figure 2-2). OU1 is also known as the Old Main Registered Disposal 
Area which is comprised of Potential Source of Contamination No. 26 (PSC 26) and 
the former PCB Storage Area PSC 27. 

2.2 SITE HISTORY AND LAYOUT  PSC No. 26-Old Main Registered Disposal Area.  The 
Navy used this area for the disposal of a variety of wastes, including spent 
solvents and spent oils. Before 1940, the U.S. Army controlled and utilized the 
area for disposal of debris. From 1940 to 1968, the Navy operated the PSC as a 
disposal area for solid waste, demolition and construction debris, and spent 
solvents and oil. The Navy burned these wastes at the edge of trenches and pits, 
with the remains bulldozed into the trenches and pits and covered. Air pollution 
control requirements halted burning, and the solid wastes were then hauled off-
site by a contractor. However, the Navy continued to dump spent solvents and oil 
in the pits. The Navy officially closed the area on January 15, 1979. 

The Navy also used a portion of PSC 26 as a disposal area for low level 
radioactive waste during World War II. Instruments with Radium 226 and other low 
level radioactive waste were placed in a pit at PSC 26. The disposal area is 
reported to have been decontaminated. A contractor for the Navy excavated and 
placed material in approximately 500 steel drums for disposal in an approved 
facility in Barnwell, South Carolina. 

PSC 27 the former PCB Storage Area is located on the southeastern edge of OU1 
(Figure 2-2). PSC 27 was used for the outdoor storage of transformers containing 
PCB oils. Reportedly, vandalism to the transformers in 1978 resulted in other 
spillage of transformer oil on the ground. 

2.3 SCOPE OF WORK (WORK PLAN)  Installation Restoration Program: Investigate 
the environmental impacts associated with past activities. 	Remedial 
Investigation & Feasibility Study (RI/FS) will be conducted to determine and 
implement corrective action alternatives. 	The IRP will be conducted in 
accordance with CERCLA/RCRA and the NCP. The field activities at OU1 include 
an ecological inventory, sediment and surface-water sampling, air sampling, 
geophysical and seismic surveys, soil sampling, soil gas sampling, soil borings, 
monitor-well installation, in situ permeability testing, and ground-water 
sampling. 

Noon of FicHSP 
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3.0 TASK ANALYSIS 

3.1 TASK ONE 

3.1.1 Hazardous Substances  Based on the available data the contaminants of 
concern known or suspected to be present on site, along with any established 
exposure limits for those substances, are listed in Table 3-1. 

3.1.2 Site Risks  The following are the health hazards and safety hazards that 
are anticipated to be encountered at the site. 

3.1.2.1 Health Hazards  Contaminants to which personnel may be exposed are 
gasoline and diesel fuels and their constituents; chlorinated solvents; heavy 
metals and PCBs. Hazardous substance information forms (Material Safety Data 
Sheets, MSDS) for the contaminants of concern are listed in Part II of the HASP, 
Appendix N.4. All activities at this site will be conducted in unconfined areas. 
This will help minimize the chances of exposure of on-site personnel to high 
vapor concentrations of any of the substances listed in Appendix N.4. 

3.1.2.2 Safety Hazards  Safety Hazards include those hazards that personnel may 
be exposed to that are unrelated to hazardous wastes. These include hazards such 
as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited 
by all personnel while conducting work around drill rigs, backhoes, and other 
heavy equipment. During hot days, personnel should take time to drink fluids and 
cool off to avoid overheating and symptoms related to heat stress. Listing of 
heavy objects should be done with caution. Personnel should assist one another 
with moving heavy objects or use the appropriate equipment to accomplish these 
tasks. During all site activities, personnel should be aware of the possibility 
of an encounter with poisonous snakes. 

Power substations, powerlines, underground utilities, and underground pipelines 
are to be avoided during drilling operations. 	Necessary work permits for 
activities will be obtained from the Public Works Department or the appropriate 
department (e.g., fire department, etc.). Safety hazards and methods to reduce 
employee/contamination exposure to hazardous substances is addressed in more 
detail in Part II of the HASP in Appendix E, Personal Protective Equipment; 
Appendix F, Monitoring Equipment; Appendix G, Zonation; Appendix H, Work 
Practices; Appendix I, Confined Space Entry Procedures (not planned for this 
work); Appendix J, Excavation and Trenching; Appendix K, Temperature Extremes; 
Appendix L, Decontamination, and Appendix M, Emergency Planning. 

3.1.2.3 Health and Safety Assessment  Based on the available information (nature 
of the work, potential on-site chemicals and their properties, exposure limits, 
etc.), hazards associated with conducting the described fieldwork are considered 
to be low, assuming appropriate health and safety practices are maintained. 

Num of File.HSP 
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TABLE 3-1 

Contaminants of Concern 

Constituent 
	

Max.1 
	

PEL/TLV2 
	

Media3 	Koc4  
Rep. 
Conc. 

Volatiles  

1,2-Dichloroethane 	 54 	 100 	Soil 	 14 
1,2-Dichloroethene 	3,150 	 200 	Soil 	 59 
Chloroform 	 180 	 2 	Soil 	 31 
1,1,1-Trichloroethane 	 8 	 NA 	Soil 	152 
Acetone 	 580 	 250 	Soil 	2.2 
Tetrachloroethane 	 6 	 1 	Soil 	 3 
Trichiorethene 	 2,000 	 25 	Soil 	126 
Toluene 	 270 	 100 	Soil 	300 
Ethylbenzene 	 24,000 	 100 	Soil 	1,100 
Chlorobenzene 	 2,500 	 75 	Soil 	330 
Xylenes 	 2,900 	 100 	Soil 	240 
N-Butyl Acetate 	 Trace 	 150 	 GW 	NA 
Ethyl Acetate 	 Trace 	 400 	 GW 	NA 
Methylene Chloride 	Trace 	 50 	 GW 	8.8 
Methyl Ethyl Ketone 	 188 	 200 	 GW 	4.5 
Methyl Isobutyl Ketone 	40 	 50 	 GW 	NA 
Trichloroethene 	 62 	 50 	 GW 	126 
Xylenes 	 120 	 100 	 GW 	240 

Semi-Volatiles  
Phenol 	 64 	 5 	Soil 	14.2 
1,2-Dichlorobenzene 	11,000 	 50 	Soil 	1,700 

	

4-Chloro-3-Methylphenol 45,000 	 NA 	Soil 	 NA 
Dibenzofuran 	 2,500 	 NA 	Soil 	 NA 

	

Bis(2-Ethylhexyl)phthalate 5,600 	 NA 	Soil 	 NA 
Polynuclear Aromatic 
Hydrocarbons 

Naphthalene 	27,000 	 10 	Soil 	 NA 
Phenanthrene 	1,800 	 NA 	Soil 	 98 
Fluoranthene 	19,000 	 NA 	Soil 	38,000 
Pyrene 	 310 	 NA 	Soil 	 NA 

	

Benzo(a)Anthracene 450 	 NA 	Soil 1,380,000 
Chrysene 	 630 	 NA 	Soil 	200,000 
Benzo(a)Pyrene 	200 	 NA 	Soil 	5,300,000 

	

Indeno(1,2,3-cd)pyrene 190 	 NA 	Soil 	1,600,000 

	

Dibenz(a,h)anthracene 120 	 NA 	Soil 3,300,000 

	

Benzo(g,h,i)perylene 260 	 NA 	Soil 1,600,000 

NamsdROP  
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TABLE 3-1, continued 

Contaminants of Concern 

Constituent 
	

Max.1 
	

PEL/TLV2 
	

Media3 	Koc4  
Rep. 
Conc. 

Metals  
Cadmium 	 76.7 	 NA 	 Soil 	NA 
Chromium 	 218 	 NA 	 Soil 	NA 
Lead 	 4,100 	 NA 	 Soil 	NA 
Mercury 	 12.3 	 NA 	 Soil 	NA 
Nickel 	 79.9 	 NA 	 Soil 	NA 
Zinc 	 8,190 	 NA 	 Soil 	NA 

PCBs  
Polychlorinated Biphenyls 1,000 	 NA 	 Soil 	530,000 

Notes: 

1. Maximum reported concentration mg/1 (water), mg/kg (metals), mg/kg 
(volatiles, semi-volatiles, PCBs). 

2. Permissible exposure limit/threshold limit value (parts per million). 
3. Ground water, surface, water, soil, or air. 
4. Organic carbon partition coefficient (milliliters per gram). 
5. Criteria or Value Not Available. 

3.1.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.1.3.1 Engineering Controls  Whenever needed, engineering controls (i.e., fans 
to blow volatilized chemicals away from the work area) will be used. Engineering 
controls are described in more detail in Part II of the HASP in Appendix D. 

3.1.3.2 Levels of Protection Level D Protection should only be used when the 
atmosphere contains no known hazard, all potential airborne contaminants can be 
monitored for, and work functions preclude splash, immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 

Higher levels of personal protection will be used as dictated by conditions 
discovered in the field and as directed by the HSO. Guidance on selection of the 
level of personal protection is provided in Part II of the HASP in Appendix E. 

WmWROU  
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3.1.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team. 

3.1.4.1 Air Sampling  To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site, and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the Site. Refer to Chapter 7.0 
of the CLEAN HASP for information on the calibration and maintenance of the 
equipment. 

1. Foxboro Organic Vapor Analyzer 128 (OVA) 
2. Mini-Ram Sun # Shield Model PDM-SNS 

If the OVA detects a steady measurable quantity of organic vapors greater than 
5 parts per million (ppm) in the breathing zone, the field team will withdraw 
from the Site until health and safety conditions at the site are re-evaluated. 
If the organic vapors can be identified, action levels will be determined by the 
appropriate PEL/TLVs, as applicable. 

Dust in the breathing zone will also be monitored. 	Initially, the dust 
monitoring readings will be recorded once per 30 minutes during field activities 
which could potentially generate dust hazards. If initial dust monitoring 
readings are consistently below threshold criteria, the frequency of dust 
monitoring and recording will be reduced at the discretion of the Field 
Operations Leader or their representative. Dust masks will be required if dust 
readings exceed 10 lg/m3. Engineering controls such as wetting may be used to 
reduce the potential for generating dust. 

Additional monitoring equipment that may be utilized at the site are described 
in Part II of the HASP in Appendix F. 

3.1.4.2 	Personal Monitoring 	Personal monitoring will be undertaken to 
characterize the personal exposure of high risk employees to the hazardous 
substances they may encounter on-site. Personal monitoring will be conducted on 
a representative basis. Personnel who conduct a high risk work task will be 
noted in field logs. 

Because of the past use of the site for the disposal of the Radium 226 materials 
the following personal monitoring equipment will be used at the site. Refer to 
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration 
of the equipment. 

1.Thermoluminescent Dosimetry Body Badge 
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Because documentation of the removal of the Radium 226 material exist no other 
monitoring for radioactive material is planned. 	Additional information 
concerning personal monitoring, if required, is provided in Part II of the HASP 
in Appendix F.2. 
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4.0 SITE CONTROL 

4.1 ZONATION  The general zonation protocols that should be employed at 
hazardous waste sites are described in Chapter 8.0 of the CLEAN HASP. The site-
specific zonation that will be used for this project is described as follows: 

Due to the nature of the work (multiple soil borings and monitoring well sampling 
throughout the study area) and the properties of the potential chemicals found 
on-site, typical exclusion, contamination reduction, and support zones are not 
necessary or practical at all locations. 	Therefore, where appropriate, a 
"floating" exclusion zone in the perimeter of the sampling site will be 
established to eliminate access to the area by individuals not working on the 
project or involved in the assessment work. The perimeter will be at least 30 
feet in radius and moved accordingly as the assessment points are moved. 

Zonation of waste sites and "floating" decontamination stations are described in 
Part II of the HASP in Appendix G Zonation and Appendix L Decontamination. A 
"fixed" site decontamination area will be established adjacent to the OU1 field 
operation trailer. A diagram of the "fixed" decontamination station is provided 
in Figure 4-1. The purpose of the "fixed" decontamination station is to provide 
a central area for the decon of field sampling and equipment, vehicles and large 
field equipment (tractors, drill rigs, trucks, etc). 

4.2 COMMUNICATIONS.  When radio communication is not used, the following air 
horn signals will be employed: 

HELP 	 three short blasts 	 ( 	) 

EVACUATION 	three long blasts 

ALL CLEAR 	alternating long and short blasts ( _ • _ ) 

The air horn will be kept in the Exclusion Zone or Support Zone. 	Site 
communication and work practices are discussed in more detail in Part II of the 
HASP in Appendix H. 

4.3 WORK PRACTICES.  General work practices to be used during ABB-ES projects 
are described in Chapter 9.0 of the CLEAN HASP. Work at the Site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

• Work and sampling will be conducted in Level D clothing and equipment, 
unless site specific conditions are discovered that require a higher level 
of personal protection. 
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Zonation of site work areas, typical work practices and levels of personal 
protection are discussed in more detail in Part II of the HASP in Appendix G 
Zonation, Appendix H Work Practices and Appendix L Decontamination. 
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5.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the Site will be 
subject to decontamination, which will take place in the contamination reduction 
zone. 	The decontamination areas will consist of either the "fixed" 
decontamination station (Figure 4-1) located on-site for work conducted at OU1 
and "floating" decontamination stations for work conducted off-site. General 
decontamination practices are described in Chapter 13.0 of the CLEAN HASP and in 
Part II of the Site Specific HASP in Appendix L. 

5.1 PERSONNEL DECONTAMINATION  All personnel leaving the study area are subject 
to decontamination (as necessary). The decontamination procedure required will 
be determined by the nature and level of contamination found at the sites. At 
a minimum, site personnel will remove loose soils from boots and clothing before 
leaving the site. More thorough decontamination procedures will be observed as 
dictated by site conditions. 

5.1.1 Small Equipment Decontamination  Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned 
between samples. Small equipment decontamination is described in more detail in 
Part II of the HASP in Appendix L.2. 

5.1.2 Heavy Equipment Decontamination  Drilling equipment will be protected from 
contamination as much as possible by placing the equipment on plastic sheeting, 
not the ground. The drill rig and associated drilling equipment will be cleaned 
with high pressure water or high pressure steam followed by a soap and water wash 
and rinse. Loose material will be removed by brush. The person performing this 
activity will be at the level of protection used during the field investigation. 
Heavy equipment decontamination is described in more detail in Part II of the 
HASP in Appendix L.3. 

5.2 	COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS  All disposable 
protective gear, decontamination fluids (for both personnel and equipment) , other 
disposable materials will be disposed at the site. Disposable material (e.g., 
gloves and Tyveks ) will be bagged and disposed of properly. Collection and 
disposal of decontamination products is described in more detail in Part II of 
the HASP in Appendix L.4. 
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6.0 EMERGENCY AND CONTINGENCY PLAN 

This section identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14.0 of the CLEAN HASP and in Part 
II of the Site Specific HASP in Appendix M. The following subsections present 
site-specific emergency and contingency planning information. 

6.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION.  The site HSO or the 
Health and Safety designee is the primary authority for directing operations at 
the site under emergency conditions. All communications both on- and off-site 
will be directed through the HSO or designee. 

6.2 EVACUATION.  Evacuation procedures at the site will follow those procedures 
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site 
evacuation, and evacuation of the surrounding area. 

Upon determination of conditions warranting site evacuation, the work party will 
proceed upwind of the work site and notify the security force, HSO, and the field 
office of site conditions. If the decontamination area is upwind and greater 
than 500 feet from the work site, the crew will pass quickly through 
decontamination to remove contaminated outer suits. If the hazard is toxic gas, 
respirators will be retained. The crew will proceed to the field office, only 
if upwind, or the designated rally point to assess the situation. There the 
respirators may be removed (if instrumentation indicates an acceptable 
condition). As more facts are determined from the field crew, these will be 
relayed to the appropriate agencies. The advisability and type of further 
response action will be coordinated and carried out by the HSO. 

6.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID.  Any personnel injured on-site 
will be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport would be through professional emergency transportation means; however, 
when this is not readily available or would result in excessive delay, other 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 
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7.0 ADMINISTRATION 

7.1 PERSONNEL AUTHORIZED DOWNRANGE.  Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange. 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

Greg Brown  

Randy Halloway *+  

Kathy Lukasiewicz  

Clayton King 

 

 

  

Pat Craine 

Frank Lesesne *+ 

Aaron Cohen 

Phil Georgariou 

Other As Required 

OTHER CERTIFIED PERSONNEL: 

FIRST-AID-TRAINED 
CPR-TRAINED 
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7.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. 	By their signatures, the 
undersigned certify that this HASP will be used for the protection of the health 
and safety of all persons entering this site. 

Health and Safety Officer 	 Date 

Project Manager 	 Date 

Health and Safety Manager/Supervisor 	Date 

7.3 FIELD TEAM REVIEW. 	I have read and reviewed the health and safety 
information in the HASP. I understand the information and will comply with the 
requirements of the HASP. 

NAME: 	  

DATE: 	  

SITE/PROJECT: 	  

Ns= of Fis.HSP  
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7.4 MEDICAL DATA SHEET.  This Medical Data Sheet will be completed by all 
on-site personnel and kept in the Support Zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the CLEAN HASP. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. If more space is 
required, use the back of this sheet. 

Project: 

Name: 

Address: 

Home Telephone: Area Code ( 	) 

Age: 
	

Height:  	Weight: 	  

In case of emergency, contact: 	  

Address: 	  

Telephone: Area Code (  

Do you wear contact lenses? Yes ( 	) 	No ( 

Allergies: 	  

List medication(s) taken regularly: 	  

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 	  

Telephone: Area Code (  

Nemo of Fi HSP 
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7.5 EMERGENCY TELEPHONE NUMBERS. 

NAS Jacksonville 

Police Department 
Rescue Service 
St. Vincents Hospital 
Riverside Hospital 

911 
911 
(904) 387-7395 
(904) 387-7070 

Other Contacts  

National Poison Control Center 
Maine Poison Control Center 
National Response Center 
Regional USEPA Emergency Response 
Chemical Manufacturers Association 
Chemical Referral Center 
Site HSO: Kathy Lukasiewicz 
Task Order Manager: Phil Georgariou 
Regional HSS: Jack Davis 
ABB Environmental HSM: Cindy Sundquist 

EMERGENCY CONTACTS  

Dr. Frank Lawrence 
Bruce Campbell, RPh 
Florida Poison Control Center 
ABB-ES (Maine) 
ABB-ES (Florida) 
USEPA Emergency Response 

(800) 492-2414 
(207) 871-2950 
(800) 424-8802 
(800) 414-8802 

(800) 262-8200 

(904) 656-1293 
(904) 656-1293 
(800) 341-0460 ext. 2657 

(207) 871-2617 
(207) 871-2449 
(800) 282-3171 
(800) 476-0460 
(904) 656-1293 
(800) 414-8802 

7.6 ROUTES TO EMERGENCY MEDICAL FACILITIES.  The primary source of medical 
assistance for the site is: 

Facility Name: Saint Vincent's Hospital  

Address: 1800 Barrs, Jacksonville, FL  

Telephone Number: (904) 387-7395 

Directions to. primary source of medical assistance: (attach map) 

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)  
heading north. Proceed north to Park Street and take a right (east) onto 
Park Street. Proceed on Park to Barrs and take a right. At the end of 
Barrs on the right is St. Vincent's.  

Nom of FicHSP 
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Alternative source of medical assistance: 

Facility Name: Riverside Hospital  

Address: 2033 Riverside Avenue, Jacksonville, FL 

Telephone Number: (904) 387-7070 

Directions to alternate source of medical assistance: (attach map) 

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)  
heading north. Proceed north to Park Street and take a right (east) onto  
Park Street. Proceed on Park Street to Margaret Street and take a right.  
At the corner of Margaret Street and Riverside is Riverside Hospital on 
the right.  

Plias of Fie.HSP 
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. 	 . 
The Occupational Safety and Health Act of 1970 provides job safety and health protection 
for workers by promoting safe and healthful working conditions throughout the Nation. 
Requirements of the Act include the following: 

All employers must furnish to employees employment and a place 
of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers 
must comply with occupational safety and health standards issued 
under the Act. 

Employees must comply with all occupational safety and health 
standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job 

The Occupational Safety and Health Administration (OSHA) of 
the U.S. Department of Labor has the primary responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 
jobsite inspections to help ensure compliance with the Act. 

The Act requires that a representative of the employer and a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 
of employees concerning safety and health conditions in the 
workplace. 

Employees or their representatives have the right to file a complaint 
with the nearest OSHA office requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or dis-
criminated against in anyway for filing safety and health complaints 
or for otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against may 
file a complaint with their nearest OSHA office within 30 days of 
the alleged discrimination. 

If upon inspection OSHA believes an employer has violated the 
Act, a citation alleging such violations will be issued to the 
employer. Each citation will specify a time period within which the 
alleged violation must be corrected. 

The OSHA citation must be prominently displayed at or near the 
place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

The Act provides for mandatory penalties against employers of up 
to 51,000 for each serious violation and for optional penalties of up 
to $1,000 for each nonscrious violation. Penalties of up to 51,000 
per day may be proposed for failure to correct violations within the 
proposed time period. Also, any employer who willfully or 
repeatedly violates the Act may be assessed penalties of up to 
S10,000 for each such violation. 

Criminal penalties are also provided for in the Act. Any willful 
violation resulting in death of an employee, upon conviction, is 
punishable by a fine of up to $250,000 (or $500,000 if the employer 
is a corporation), or by imprisonment for up to six months, or by 
both. Conviction of an employer after a first conviction doubles 
these maximum penalties. 

............ ............ ........ . 

While providing penalties for violations, the Act also encourages 
efforts by labor and management, before an OSHA inspection, to 
reduce workplace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces and industries. 
OSHA's Voluntary Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control emplyee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. Also, 
your local OSHA office can proivde considerable help and advice 
on solving safety and health problems or can refer you to other 
sources for health such as training. 

Free assistance in identifying and correcting hazards and in improv-
ing safety and health management is available to employers, without 
citation or penalty, through OSHA-supported programs in each 
State. 	se programs are usually administered by the State labor 
or Health department or a State university. 

POSTING INSTRUCTIONS 

Employees in States operating OSHA approved State Plans should 
obtain and post the State's equivalent poster. 

More Information 
Additional information and 
copies of the Act, specific OSHA 
safety and health standards, and 
other applicable regulations 
may be obtained from your 
employer or from the nearest 
OSHA Regional Office in the 
following locations: 

Atlanta, Georgia 	(404) 347-3573 
Boston, Massachusetts 	(617) 565-7164 
Chicago, Illinois 	(312) 353-2220 
Dallas, Texas 	 (214) 767-4731 
Denver, Colorado 	(303) 844-3061 
Kansas City, Missouri 	(816) 426-5861 
New York, New York 	(212) 337-2325 
Philadelphia, Pennsylvania (215) 596-1201 
San Francisco, California (415) 995-5672 
Settle, Washington 	(206) 442-5930 

Washington, D.C. 
1989 (Revised) 
OSHA 2203 

Elizabeth Dole, Secretary of Labor 

U.S. Department of Labor 
Occupational Safety and Health Adminstration 

Under provision. of Tide 29, Code of Federal Regulations, Part 1903.2(a)(1) employers must post thia notice (or a faminsik) ins conspicuous place when notices to employee are 
amtomarily poeted. 
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APPENDIX A 

This appendix describes the health and safety designations and 
general responsibilities that will be employed for the project. 

A.1 HEALTH AND SAFETY MANAGER 

The Health and Safety Manager (HSM), ABB Environmental Services, 
Inc. (ABB Environmental), can be reached by telephone at (207) 
775-5401 in Portland, Maine. The HSM has final authority over 
health and safety issues that are not resolved at the site or 
through the Health and Safety Supervisor (HSS), and has overall 
responsibility for ensuring that the policies and procedures of 
this Health and Safety Plan (HASP) are implemented by the Health 
and Safety Officer (HSO). In the various regions, the HSM may 
delegate additional functions to the Regional HSS. 

A.2 HEALTH AND SAFETY SUPERVISOR 

The Health and Safety Supervisor (HSS) is the health and safety 
professional serving as the ABB Environmental HSM's designee for 
this project. 	As such, the HSS will be responsible for 
(1) approval of the individual chosen to serve as the site HSO for 
this field operation; (2) review and approval of site-specific 
HASPS developed by the HSO, as well as any significant changes made 
over time to the site HASP; (3) oversight of the daily efforts of 
the HSO; (4) resolution of site disputes involving health and 
safety issues; and (5) implementation of the HASP by the HSO. The 
HSS will notify the HSM of any Stop Work Orders issued by an HSO. 

A.3 HEALTH AND SAFETY OFFICER 

The Health and Safety Officer (HSO) will be responsible for the 
implementation of the Site Specific Health and Safety Plan (HASP). 
The site HSO also will insure that; 1) appropriate health and 
safety monitoring is conducted, 2) that all procedures specified in 
the HASP are followed, and 3) that documentation of compliance/non-
compliance with the HASP is provided in the Health and Safety Log 
Book. 

A-2 



APPENDIX B 

TRAINING PROGRAM 

B - 1 



APPENDIX B 

APPENDIX B 

All personnel working on an ABB Environmental site who potentially 
may be exposed to toxic substances or hazardous materials will 
participate in an initial and an annual refresher and/or 
supervisory training (as appropriate), as well as site-specific 
training before commencement of the on-site assignment. 	The 
initial Health and Safety Training Program consists of the 40-hour 
training program required and designated by the Occupational Safety 
and Health Administration (OSHA) standard 29 CFR 1910.120. 	In 
addition to the initial training, ABB Environmental uses 8-hour 
annual refresher -  and supervisory training elements, which are 
augmented by site-specific training regarding site hazards and 
specialized problems and protocols. 

B.1 INITIAL TRAINING 

All site-assigned personnel who are potentially exposed to toxic 
substances or hazardous materials will be required to participate 
in a training course on hazardous waste site operations. This 
training is required under provisions of the OSHA standard, and 
must consist of 40 hours covering the following areas: 

• familiarity with the regulations and implications of OSHA 
regulations in 29 CFR 1910.120 

• familiarity with the organizational structure responsible 
for site health and safety 

explanation of the medial surveillance requirements, 
including recognition of health hazards 

• instruction in the use and maintenance of personal 
protective equipment 

• identification and analysis of site chemical and physical 
hazards 

instruction regarding monitoring equipment, including 
personnel and environmental sampling instruments 

• site control and decontamination procedures 

• contingency planning 

• confined-space entry procedures 
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B.2 ANNUAL REFRESHER/SUPERVISORY TRAINING 

Annually, all personnel required to participate in the initial 
training will take an 8-hour refresher training course. Those 
personnel with either site supervisory or health and safety 
responsibilities will also have an additional 8 hours of training 
beyond the initial 40 hours. The 8-hour supervisory training meets 
requirements of the annual refresher. 

B.3 SITE-SPECIFIC TRAINING 

All personnel assigned to an ABB Environmental site must 
participate in the site-specific training presentation, which will 
cover major elements of the site HASP, as well as health and safety 
procedures regarding an individual's specific job responsibilities 
and tasks. The site HSO or health and safety designee will provide 
this training before an individual is permitted to work in a 
downrange position. 

B.4 OTHER TRAINING 

Additional training will be provided as determined by the HSM or 
the HSS, and may include additional refreshers on personal 
protective equipment, instrumentation, CPR, first aid, or any other 
pertinent health- or safety-related subject. 
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C.1 HEALTH MONITORING PROGRAM 

All on-site ABB Environmental personnel and laboratory staff must 
be enrolled in the Health Monitoring Program, which is implemented 
through Environmental Medicine Resources, Inc., a company 
consisting of a team of physicians and support personnel who 
specialize in occupational medicine. The health monitoring program 
consists of an initial medical examination to establish the 
employee's general health profile, which provides important 
baseline laboratory data for later comparative study and annual 
examinations. The contents of the initial comprehensive physical 
examination and laboratory testing routine are listed in Table C-1. 
Follow-up examinations are completed annually for all personnel 
enrolled in the health monitoring program, or more frequently if 
project assignments warrant testing following specific field 
activities. 

C.2 REVIEW OF EXPOSURE SYMPTOMS 

Symptoms of exposure to hazardous materials will be reviewed for 
each site to indicate to personnel the recognized signs of possible 
exposure to those materials. This information will be supplemented 
with a discussion of the need for objectivity in the personal 
health assessment to account for normal reaction to stressful 
situations. The HSO will watch for outward evidence of changes in 
worker health. 	Symptoms may include skin irritations, skin 
discoloration, eye irritation, muscular soreness, fatigue, 
nervousness or irritability, intolerance to heat or cold, or loss 
of appetite. Employees will routinely be asked to assess their 
general state of health during the project. 	Special medical 
monitoring may be identified for certain sites. 
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TABLE C-1 
BASELINE HEALTH MONITORING PROGRAM 

PHYSICAL EXAMINATION 

medical history 
medical examination 
vision: 	- -near/distant 

- -color 
audiometry 
radiology: PA/LAT 
spirometry - 
electrocardiogram 

LABORATORY ANALYSIS 

Complete Blood Counts and Chemistries  

white blood count 
differential cell counts 
methemoglobin 
uric acid 
lactic dehydrogenase 
alkaline phosphatase 
calcium 
phosphorus 
cholesterol 
urea nitrogen 
glucose 
albumin 
globulin 
total protein 
total bilirubin 
serum glutamic oxalacetic transaminase 
hemoglobin and/or hematocrit 



TABLE C-1 (Continued) 
BASELINE HEALTH MONITORING PROGRAM 

Urine Analysis  

color and character 
specific gravity 
pH 
protein 
acetone 
glucose 
microscopic examination 

Biotox Panel  
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Whenever feasible, engineering controls will be used at the site to 
reduce employee exposure to hazardous substances. 	Feasible 
engineering controls include the following: 

the use of pressurized cabs or control booths 

the use of remotely operated materials-handling equipment 

the use of industrial-sized fans to blow hazardous vapors 
from the breathing zone when exposure is from a point 
source and a power source is available 
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E.1 PERSONAL PROTECTION LEVEL DETERMINATION 

The level of personal protective equipment required will be 
determined by the type and levels of waste or spill material 
present at the site where project personnel may be exposed. In 
situations where the types of waste or spill material on-site are 
unknown, the hazards are not clearly established, or the situation 
changes during on-site activities, the HSO must make a reasonable 
determination of the level of protection that will ensure the 
safety of investigators and response personnel until potential 
hazards have been determined through monitoring, sampling, 
informational assessment, laboratory analyses, or other reliable 
methods. Once the hazards have been determined, protective levels 
commensurate with the hazards will be used. 	Protection 
requirements will be evaluated on a continuous basis to reflect new 
information as it is acquired. 

E.2 LEVELS OF PROTECTION 

The following subsections describe the basic composition of the 
generally recognized protective ensembles to be used for site 
operations. Specific components for any level of protection will 
be selected based on hazard assessment; additional elements will be 
added as necessary. Disposable protective clothing, gloves, and 
other equipment, exclusive of respirators, should be used when 
feasible to minimize risks during decontamination and possible 
cross-contamination during sample handling. 

E.2.1 Level A 

Level A protection provides the highest level of protection for 
skin, eyes, and the respiratory system. It is appropriate for 
conditions where there are potential or actual high concentrations 
of atmospheric vapors, gases, or particulates. Level A should be 
used if site operations or work functions involve a high potential 
for splash, immersion, or exposure to unexpected vapors, gases, or 
particulates of materials that are harmful to the skin or capable 
of being absorbed through the intact skin. 	Level A is used 
primarily for emergency situations or when the following conditions 
exist: (1) vapors or mists of strong acids; (2) known or probable 
immediately dangerous to life and health (IDLH) atmospheres with 
dermally active compounds; (3) high atmospheric concentrations of 
compounds that can be absorbed through the skin; and (4) operations 
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that must be conducted in a confined, poorly ventilated area, where 
conditions requiring Level A have not yet been eliminated. The 
fully encapsulating suit and the pressure-demand self-contained 
breathing apparatus (SCBA) or hoseline respirator are the key 
elements in Level A personal protective equipment (PPE). 

Level A equipment includes the following items: 

SCBA (pressure demand) OR supplied air respirator 
(pressure demand with escape mask) 

• total encapsulating suit 

• coveralls (optional) 

• long underwear (optional) 

gloves (outer, chemical-resistant) 

gloves (inner, chemical-resistant) 

boots (chemical-resistant, steel-toed, steel shank) 

hardhat (optional) 

disposable protective suit, gloves, and boots (to be 
worn over or under encapsulating suit) 

two-way radios (optional) 

E.2.2 Level B 

Level B protection should be used when the type and atmospheric 
concentration of substances have been identified and require a high 
level of respiratory protection; however, the atmospheric 
contaminant, splashing liquid, or other direct contact will not 
adversely affect or be absorbed through any exposed skin. This 
includes atmospheres with IDLH concentrations of specific 
substances that do not (1) represent a severe skin hazard, or 
(2) meet the criteria for use of air-purifying respirators. 
Level B has the same respiratory protection criteria as Level A; 
however, dermal exposure is not as severe. 

Level B equipment includes the following items: 

SCBA (pressure demand) OR supplied air respirator 
(pressure demand with escape SCBA) 
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hooded chemical-resistant clothing (coated Tyvek) 

coveralls (optional) 

gloves (outer, chemical-resistant) 

gloves (inner, chemical-resistant) 

boots (chemical-resistant, steel-toed, steel shank) 

boot covers (chemical-resistant) (optional) 

hardhat (optional) 

two-way radio (optional) (to be worn under outside 
protective clothing) 

face shield (optional) 

E.2.3 Level C 

Level C protection should be used when the atmospheric contaminant, 
liquid splashes, or other direct contact will not adversely affect 
or be absorbed through any exposed skin. In addition, the types of 
air contaminants must have been identified, the concentration 
measured, and an air-purifying respirator must be available that 
can remove the contaminants. An air-purifying respirator can only 
be used if the oxygen content in the air is at least 19.5 percent, 
the contaminant has adequate warning properties (e.g., odor, taste, 
and irritating effect thresholds within two times the Threshold 
Limit Value), the concentration of the contaminant does not exceed 
the IDLH, and the worker has been fit-tested. Level C has the same 
splash protection as Level B; however, cartridge respirators are 
used instead of SCBAs. 

Level C equipment includes the following items: 

• full-face respirator (cartridge) 

• chemical-resistant clothing (un-coated or coated Tyvek 
if splash, immersion or if potential for unexpected 
contact exists) 

• coveralls (optional) 

• gloves (inner, chemical-resistant) 

• 

• 

• 
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gloves (outer, chemical-resistant) 

boots (chemical-resistant, steel-toed, steel shank) 

boot covers (chemical-resistant) (optional) 

hardhat (optional) 

escape mask (optional) 

two-way radios (optional) (worn under outside protective 
clothing) 

face shield (optional) 

E.2.4 Level D  

Level D is a work uniform affording minimal protection and is used 
for nuisance contaminants only. Level D protection should only be 
used when the atmosphere contains no known hazard, all potential 
airborne contaminants can be monitored for, and work functions 
preclude splash, immersion, or the potential for unexpected 
inhalation or contact with hazardous levels of any chemical. 

Level D equipment includes the following items: 

coveralls 

gloves (optional) 

boots (chemical-resistant, steel-toed, steel shank) 

boot covers (chemical-resistant) (optional) 

safety glasses or chemical splash goggles (optional) 

hardhat (optional) 

escape mask (optional) 

face shield (optional) 
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The work environment will be monitored to ensure that IDLH or other 
dangerous conditions are identified. At a minimum, monitoring will 
include evaluations for combustible atmospheres, oxygen-deficient 
environments, hazardous concentrations of airborne contaminants, 
and radioactivity. 

F.1 AIR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE 

To the extent feasible, the presence of airborne contaminants will 
be evaluated through the use of direct-reading instrumentation. 
Information gathered will be used to ensure the adequacy of the 
levels of protection being used at the site, and may be used as the 
basis for upgrading or downgrading levels of protection, at the 
discretion of the site HSO. 

F.1.1 ISD Dual Detector 

This meter monitors for combustible gases and oxygen. It can be 
used to determine (1) if an area contains concentrations of 
combustible gases with readings in percentage of the lower 
explosive limit (LEL); and (2) the percentage of oxygen. This 
equipment will be calibrated in accordance with the manufacturer's 
instructions. 

F.1.2 Explosimeter 

This instrument is calibrated to methane and monitors combustible 
gases in the percentage of the lower explosive limit. It will be 
calibrated in accordance with the manufacturer's instructions. 

F.1.3 ISD HS267  

The instrument monitors for the presence of hydrogen sulfide in 
parts per million (ppm). It will be calibrated in accordance with 
the manufacturer's instructions. 

F.1.4 Organic Vapor Analyzer (Flame)  

The Organic Vapor Analyzer (OVA) is a total organic vapor analyzer 
capable of detecting volatile organic compounds (VOCs) that can be 
ionized by hydrogen flame ionization. The OVA is commonly used on-
site to estimate the presence of VOCs for purposes of crew 
protection, well screen placement, and selection of samples for 
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further analysis. The principle of operation is twofold: (1) the 
ambient temperature gas chromatograph, which breaks down mixtures 
of VOCs into individual components identified by retention time; 
and (2) detection accomplished by ionization in a hydrogen flame. 
The charged component then moves to an electrode which, in turn, 
results in a meter deflection proportional to the concentration of 
the contaminant. This instrument does not read out directly in ppm 
unless calibrated against the material being measured; therefore, 
results must be interpreted conservatively and with care. 
Calibration and maintenance will be performed in accordance with 
the manufacturer's instructions. 

F.1.5 Organic Vapor Analyzer (Photoionization)  

Like the OVA, the photoionization detector (PID) operates on the 
basis of ionization of the contaminant, which results in a meter 
deflection proportional to the concentration of the contaminant. 
In the PID, ionization is caused by a UV light source. 	The 
strength of the UV, measured in electron volts (eV), determines 
which contaminants can be ionized. Three different-strength UV 
sources, including 9.6, 10.2, and 11.7 eV photionizaton type OVAs 
typically are used. Calibration and maintenance will be performed 
in accordance with the manufacturer's instructions. 

F.1.6 Detector Tubes MA and Draeger)  

A colorimetric detector tube is a direct-reading instrument 
consisting of a glass tube impregnated with an indicating chemical, 
which is connected to a piston cylinder or bellows-type pump. A 
known volume of air is drawn through the glass tube. 	The 
contaminant in the air reacts with the indicator chemical, 
producing a stain the length of which is proportional to the 
contaminant's concentration. Care must be taken when using the 
detector tubes because reliability of the results depends on the 
proper pump calibration, the degree of stability of the reacting 
chemical, and the ambient temperature. Interfering gases or vapors 
can also positively or negatively affect measured results, 
Calibration and maintenance will be performed in accordance with 
the manufacturer's instructions. 

F.2 PERSONAL MONITORING: EQUIPMENT, CALIBRATION, AND MAINTENANCE 

Personal monitoring will be undertaken to characterize exposure of 
high-risk employees to hazardous substances encountered on-site. 
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F.2.1 Personal Sampling Pumps 

These devices can be worn by an employee to draw air samples 
through appropriate collection media. The units can be used to 
draw volumes from 2 to 3 liters per minute. Calibration will be 
conducted using standard industrial hygiene protocols before and 
after each sampling session (i.e., each day's use). 

F.2.2 Passive Dosimeters or Gas Badges 

These devices are nonmechanical collection devices used to monitor 
for organic vapors and various gases. The device is worn by an 
employee and then sent to an industrial hygiene laboratory for 
analysis. 

F.2.3 Thermoluminescent Dosimetry Body Badges 

These devices are nonmechanical collection devices used to monitor 
for x-ray, beta, and gamma radiation exposure. The badges are worn 
by ABB Environmental employees and sent quarterly to Tech/Ops 
Landauer, Inc., for analysis. 
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The site itself will normally be divided into three zones: (1) the 
majority of the work area, considered the Exclusion Zone; 
(2) limited areas serving as the Support Zone; and (3) an area for 
decontamination called the Contamination Reduction Zone (CRZ). 

G.1 EXCLUSION ZONE 

The Exclusion Zone isolates the area of contaminant generation and 
restricts (to the extent possible) the spread of contamination from 
active areas of the site to support areas and off-site locations. 
The Exclusion Zone is demarcated by the Hot Line (i.e., a tape line 
or physical barrier). Personnel entering the Exclusion Zone must 
(1) enter through the CRZ; (2) wear the prescribed level of 
protection; and (3) be otherwise authorized to enter the Exclusion 
Zone. Any personnel, equipment, or materials exiting the Exclusion 
Zone will be considered contaminated. Personnel will be subject to 
decontamination; equipment and materials will either be subject to 
decontamination or containerized in uncontaminated devices. 

Within the Exclusion Zone, specific locations or restricted areas 
(clearly marked or identified) will be established (as necessary) 
for particular locations or around specific site operations. In 
the case of well drilling or excavation operations, .a restricted 
area will be established that includes a minimum 30-foot radius 
from the drill rig or excavation operation. Other restricted areas 
may include drum areas, active site areas, sources of combustible 
gases or air contaminants, or other dangerous areas as they are 
identified. Access for emergency services to areas of specific 
site operations will be established. 

G.2 CONTAMINATION REDUCTION ZONE 

Moving out from the Exclusion Zone, starting at the Hot Line and 
continuing to the Contamination Control Line, is the CRZ. The CRZ 
is a transition zone between contaminated and uncontaminated areas 
of the site. When "hot" or contaminated personnel, equipment, or 
materials cross the Hot Line, they are assumed to be as hot or 
contaminated as they are going to be from site operations. Being 
subjected to the decontamination process, they become less 
contaminated; when they reach the Contamination Control Line, they 
are clean and can exit the CRZ without spreading contamination. 
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Within the CRZ is the Contamination Reduction Corridor, where 
materials necessary for full personnel and portable equipment 
decontamination are kept. A separate facility will be established 
for heavy equipment decontamination. In addition, certain safety 
equipment (e.g., emergency eye wash, fire extinguisher, stretcher, 
and first aid kit) are staged in this zone. 

G.3 SUPPORT ZONE  

The Support Zone is the outermost zone of the site, separated from 
the CRZ by the Contamination Control Line; it is considered a clean 
area. Movement of personnel and materials from the Support Zone 
into the CRZ is generally unrestricted, except as required through 
access points controlled for administrative purposes. However, 
only uncontaminated/decontaminated personnel or materials may enter 
the Support Zone from the CRZ. 

The Support Zone contains the necessary support facilities 
(including personal hygiene facilities) for site operations. It 
also serves as the communications center and source of emergency 
assistance for operations in the Exclusion Zone and CRZ. A log of 
all persons entering the site will be maintained by the HSO, the 
field operations leader, or the site designee. 
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H.1 GENERAL 

Workers will be expected to adhere to the established safe work 
practices for their respective specialties (e.g., drilling, 
laboratory analysis, and construction). 	The need to exercise 
caution in the performance of specific work tasks is made more 
acute due to (1) weather conditions; (2) restricted mobility and 
reduced peripheral vision caused by the protective gear itself; 
(3) the need to maintain integrity of the protective gear; and 
(4) the increased difficulty in communicating caused by 
respirators. Work at the site will be conducted according to 
established protocol and guidelines for the safety and health of 
all involved. Among the most important of these principles for 
working at a hazardous waste site are the following: 

In any unknown situation, always assume the worst conditions 
and plan responses accordingly. 

Use the buddy system. Under no conditions will any person be 
permitted to enter the Exclusion Zone alone. Establish and 
maintain communications. In addition to radio communications, 
it is advisable to develop a set of hand signals, because 
conditions may greatly impair verbal communications. 

Because no personal protective equipment is 100 percent 
effective, all personnel must minimize contact with excavated 
or contaminated materials. Plan work areas, decontamination 
areas, and procedures accordingly. Do not place equipment or 
drums on the ground. Do not sit on drums or other materials. 
Do not sit or kneel on the ground in the Exclusion Zone or 
CRZ. Avoid standing in or walking through puddles or stained 
soil. 

Disposable items will be used, when possible, to minimize 
risks during decontamination and possible cross-contamination 
during sample-handling. 

Smoking, eating, or drinking in the work area and before 
decontamination will not be allowed. 	Oral ingestion of 
contaminants is a likely means of introducing toxic substances 
into the body. 
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Avoid heat and other work stresses related to wearing 
protective gear. Work breaks should be planned to prevent 
stress-related accidents or fatigue. 

Maintain monitoring systems. Conditions can change quickly if 
subsurface areas of contamination are penetrated. 

Conflicting situations that may arise concerning safety 
requirements and working conditions must be addressed and 
resolved rapidly by the HSO to avoid any motivation or 
pressure to circumvent established safety policy. 

To the extent feasible, handling of contaminated materials 
should be done in a remote area, particularly when drummed or 
other containerized hazardous waste materials are found on-
site. Every effort should be made 
to identify the contents of containers found on-site before 
they are subject to material-handling applications. 

Personnel must be observant of not only their own immediate 
surroundings but also that of others. 	Everyone will be 
working under constraints; therefore, a team effort is needed 
to notice and warn of impending dangerous situations. Extra 
precautions are necessary when working near heavy equipment 
while using personnel protective gear because vision, hearing, 
and communication can be restricted. 

Contact lenses are not allowed to be worn on-site; if 
corrosive or lachrymose substances enter the eyes, proper 
flushing is impeded. 

All facial hair that interferes with the face piece fit must 
be removed before donning a respirator at all sites requiring 
Level C or Level B protection. 

Rigorous contingency planning and dissemination of plans to 
all personnel minimizes the impact of rapidly changing safety 
protocols in response to changing site conditions. 

Personnel must be aware that chemical contaminants may mimic 
or enhance symptoms of other illnesses or intoxication. Avoid 
excess use of alcohol or working while ill during field 
investigation assignments. 

The site leader, HSO, and sampling personnel will maintain 
project records in a bound notebook (e.g., daily activities, 
meetings, incidents, and data). Notebooks will remain on-site 
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for the project duration so that replacement personnel may add 
information, thereby maintaining continuity. The notebooks 
and daily records will become part of the permanent project 
file. 

H.2 SITE ENTRY PROCEDURES 

In most cases, ABB Environmental teams are not the first on-site 
investigators. Considerable knowledge of site history and current 
status allows preparation of a HASP with reasonable assurance that 
personnel are adequately protected. In the event that sufficient 
site information -  is not available to perform a summary risk 
assessment and assign the appropriate level of personal protective 
equipment, the following procedures should be followed. It must be 
understood that verification of the level of contamination (even 
with background information) will always require some of the 
following steps. 

1. Recognize that ABB Environmental's presence on-site 
implies a perceived contamination potential by the 
client. 

2. Assume that the site is contaminated and conduct a site 
safety reconnaissance, consisting of the following 
activities: 

Establish a CRZ (decontamination area). 

Survey the site at the highest level of protection 
practicable, beginning with a perimeter survey and 
gradually covering all areas of proposed activity 
with the following (as appropriate): 

HNU PI meter or equivalent 
OVA 
radiation survey meter 
personal air sampling pumps 
chemically reactive indicator tubes 
oxygen-deficiency meter 
explosive mixture meter 

• Establish a "hot zone." 

• Review data, assess risk, and select the 
appropriate level of protection. 
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3. Prepare a summary site HASP and document all data 
acquired. 
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I.1 CONFINED SPACE CLASSIFICATION 

Confined spaces are classified according to existing or potential 
chemical and physical hazards. 	Classification is based on 
characteristics of the confined space, oxygen level, flammability, 
and toxicity. 	Table I-1 defines the parameters of each 
classification. If any hazard presents a situation that is IDLH, 
the confined space is classified as Class A. Classification is 
determined by the most hazardous condition of entering, working in, 
and exiting a confined space. Class B confined spaces have the 
potential for causing injury and illness but are not IDLH. Class C 
entry is one in which the chemical hazard potential is minimal and 
does not require any special modification in work procedures. 

1.2 ENTRY PROCEDURES 

1.2.1 Team Size 

A minimum of three workers is required for each confined space 
activity; that is, two entry and one standby, or one entry, one 
rescue, and one standby. If the former arrangement is used, all 
three workers must be ABB Environmental employees. If the latter 
arrangement is used, the standby could be a non-ABB Environmental 
team member, assuming he or she has comparable training, is 
proficient in the assigned duties, and is capable of using all 
safety equipment. 
The one entry/one rescue/one standby arrangement should only be 
used when the confined space is relatively small and/or the entry 
person will be in the line of sight at all times. 	In this 
instance, the rescue person acts as the second person in the "buddy 
system." 

The two entry/one standby arrangement is used when the area of the 
confined space is larger, and the tasks may take the worker away 
from the entryway. 	Again, care must be taken using this 
arrangement because the standby person cannot enter the confined 
space and attempt rescue unless adequately protected (i.e., 
respiratory and dermal) and replaced by another qualified standby 
person. 

Three workers is the minimum number required for these activities 
and, in most cases, should only be used for relatively nonhazardous 
confined spaces. Additional crew may be needed if entering a 
Class A or Class B confined space, including rescue, 
decontamination, and line-of-sight personnel. 
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TABLE I-1 

CONFINED SPACE CLASSIFICATION TABLE 

PARAMETERS 
	

CLASS A (LEVEL A OR B PPE) 
	

CLASS B (LEVEL B OR C PPE) CLASS C (LEVEL D PPE) 

Characteristics Immediately dangerous to 
life: Rescue procedures 

require the entry of more 
than one individual fully 

equipped with life-support 
equipment; maintenance of 

communication requires an 

additional standby person 
stationed within the con-

fined space. 

Dangerous, but not 
immediately life-
threatening: Rescue 
procedures require the 

entry of no more than 
one individual fully 

equipped with life-

support equipment; 
indirect visual or 

auditory communication 

Potential hazard requires 
no modification of work 
procedures: Standard 
rescue procedures, 

direct communication 
with workers from 
outside the confined 

space. 

with workers. 

Oxygen 19.4 percent or less 19.5 to 21.4 percent 19.5 to 21.4 percent 

*(122-mm Hg) or 

greater than 25 percent 

*(122- to 147-mm Hg) 

or 21.5 to 25 percent 

*(148- to 163-mm Hg) 

*(190 mm Hg) (163- to 190-mm Hg) 

Flammability 

Characteristics 20-percent or greater LEL 10- to 19-percent LEL 10-percent LEL or less 

Toxicity 4rkIDLH Between the TLV/PEL and Less than the TLV/PEL 

the **IDLH. If air- 

purifying respirators are 

used, maximum level 

based on breakthrough 

time (1,000 ppm maximum). 

Respiratory Protection 
	

SCBA or supplied air 
	 SCBA, supplied air 
	

None. 

respirator with escape 
	 respirator with escape 

bottle. 	 bottle or air-purifying 

respirator. 

Based on total atmospheric pressure of 760-mm Hg (sea level). 
** Immediately Dangerous to Life or Health, as referenced in NIOSH Registry of 

Toxic and Chemical Substances, Manufacturing Chemists data sheets, industrial 

hygiene guides, or other recognized authorities. 

NOTES: Hg = mercury; LEL = Lower Explosive Limit; PEL = Permissible Exposure Limit; 

SCBA = Self Contained Breathing Apparatus; TLV = Threshold Limit Value 

PPE = Personal Protective Equipment 

3.88.94T 
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1.2.2 General Entry Procedures 

The following steps must be taken when entering a confined space: 

1. Inspect all pieces of equipment to ensure they are in good 
working order. DO NOT ENTER CONFINED SPACE WITH DEFECTIVE 
EQUIPMENT. 

2. Conduct a background check to identify all potential hazards 
that may be encountered in the confined space. Determine 
whether there is potential for fire and/or explosion hazards, 
as well as a- toxic or oxygen-deficient atmosphere. 

3. Before entry, the atmosphere inside the confined space must be 
tested. An attempt should be made to test the atmosphere 
without opening the entryway (i.e., through a vent line or a 
small opening). If the entryway must be opened to test and 
only low levels are expected in the confined space, crack open 
the entryway, test the breathing zone first, and then test the 
confined space. If potentially high levels are expected in 
the breathing zone, respiratory protection should be worn 
before opening the entryway cover. 

4. If an explosive, toxic, or oxygen-deficient atmosphere is 
detected, purge or ventilate the confined space prior to 
entry. 	Retest the atmosphere three times at 5-minute 
intervals. A person can enter the confined space without 
respiratory protection only if all three test results are 
below the Permissible Exposure Limit/Threshold Limit Value 
(PEL/TLV), 10 percent of the LEL, and above 19.5-percent 
oxygen (all three conditions must be met). 	(NOTE: 	Any 
downward deflection of the readings on the oxygen meter from 
background [i.e., 20.9 percent] should be viewed as potential 
for an IDLH atmosphere. Unless contaminants are known to be 
nontoxic, do not enter the confined space without respiratory 
protection if the oxygen level is below background.) 

5. Install a blank or a block, or otherwise isolate, lockout, and 
tag all chemical, physical, and/or electrical hazards wherever 
possible. 

6. If using an air-purifying respirator or if an IDLH and/or 
explosive atmosphere exists, air monitoring must be on a 
continuous basis. If respiratory protection is not used and 
there is potential for atmospheric conditions to change due to 
work practices or conditions, air monitoring should be done 
periodically. In all these cases, a 5-minute escape pack must 
be used. 
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Site Name: 	 Entry Date: 	  

Site Location: 	  
Type of Confined Space: 	 Weather: (if applicable) 	  

Work to be Performed: 	  
Level of Personal Protection: 	  

Potential Hazards: (Check all that apply) 

Corrosive Reactive Radioactive Hot Equipment 

Ignitable Volatiles Noise Falling Objects 

Toxic Biological Sharp Objects Pressure Systems 
Other: 	(list) 

Yes No N/A 
Will work performed produce additional hazards (e.g. cleaning)? 

List: 	  
Were instruments calibrated prior to entry? 
Was confined space ventilated prior to entry? 
Will ventilation continue during entry? 
Is air intake of the ventilation system located in an area free of 

exhaust and combustible/toxic substances? 
Has space been isolated from other systems? 
Has mechanical equipment been locked-out or disconnected? 
Has mechanical equipment been blocked, chocked, disengaged, 

and/or disconnected where necessary? 
Are safety lines and harnesses used? 
Will wrist-type harnesses be used if entryway is less than 18 in.? 
Are nonsparking tools and intrinsically safe/explosion-proof 

powered tools and lighting used? 

Entry Person(s): 	  
Standby Person: 	  Rescue Person: 	  
Other: 	  
HSO. 	  

FIGURE I-1 I - 5 



Breathing 
Zone 

Atmosphere 
Stabilized 

Time 
Combustible Gas Meter (%LEL) 
Oxygen Meter (%Oxygen 
Hydrogen Sulfide Meter (pp 

kPID Meter (pp  
Draeger Tube 

Tube: 

Final Initial 
Time 
Combustible Gas Meter 9OLEL) 
Oxygen Meter (%Oxygen) 
Hydrogen Sulfide Meter (ppm) 
PID Meter (ppm) 
Draeger Tube (ppm 

Tube: 

NFINED SPACE ENTRY HECKLI 
W RKSHE 

INITIAL ATMOSPHERE TESTING RESULTS: Record time and results of initial 
testing. If ventilation is necessary, record readings when the atmosphere stabilized 
and at 5-minute intervals. 

ENTRY ATMOSPHERE TESTING RESULTS: Record time and the results of 
monitoring at initial entry and at 10-minute intervals. If no change in levels, extend 
to every 15 minutes. If significant fluctuations occur, reduce to every 5 minutes. 
(Note: Meters should be operated continuously in the confined space.) 
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7. Record all results of the tests for hazardous conditions 
including the location, time, date, and weather (if 
applicable); and readings on the PID, combustible gas meter, 
oxygen-deficiency meter, Draeger tubes, and any other 
equipment used on the Confined-Space Entry Checklist-General 
Entry form (Figure I-1) and the Confined-Space Entry Checklist 
(Figure 1-2). Send a copy of the completed form to the HSM or 
the HSS. 

8. Wear appropriate clothing for site conditions, as determined 
by the HSO. 

9. A safety belt or harness with lifeline must be worn if 
hazardous conditions exist, although good safety precautions 
dictate their use regardless of "existing" conditions. If the 
diameter of the entryway is less than 18 inches, the wrist-
type harness must be used and special provisions made if a 
supplied-air respirator is necessary. 

10. One person (i.e., standby) must remain at the entryway at all 
times and must keep continuous contact with the person 
entering the confined space. Contact can be maintained by 
line of sight, listening for sounds, the safety line, and/or 
radio. The standby person must not enter the confined space 
unless another trained person is available to act as standby, 
and he or she is equipped with adequate respiratory and dermal 
protection. (In most cases, respiratory protection would be 
an airline respirator or SCBA.) 

11. Do not smoke when working in or near confined spaces and do 
not take flash-lit photographs when explosive gases are known 
or suspected to be present. 

12. Do not rely on permanent ladders because they are often in 
poor condition. If they must be used, be sure of footing. 
Inspect permanent ladders for deterioration before entering 
and while descending. Try each step with one foot, while 
standing on the step above. When in doubt, use either a 
portable ladder of adequate height to reach 3 feet above 
opening or a rope ladder, or lower the entry person using the 
tripod. If a portable ladder is used, it should be tied off, 
if possible; otherwise, it should be held in place by the 
standby person. 

13. Do not work without adequate lighting. Use only "explosion-
proof" lights or hand lamps if combustible atmospheres are 
possible. 
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14. The entry person must not remain in the confined space if he 
or she becomes even slightly drowsy, faint, dizzy, or 
otherwise uncomfortable. Many of the gases that cause the 
most problems are odorless, tasteless, and invisible. 

1.2.3 Manhole/Sewer Entry 

When preparing to enter a manhole/sewer, the following safety 
measures must be taken: 

1. Inspect all pieces of equipment to ensure they are in good 
working order. DO NOT ENTER CONFINED SPACE WITH DEFECTIVE 
EQUIPMENT. 

2. Park the vehicle near the manhole (DO NOT leave the vehicle 
running). If the manhole is in the street, it is best to park 
so as to detour oncoming traffic around the manhole. The 
vehicle's emergency flashers and portable yellow warning 
beacon must be ON. The vehicle serves as protection from 
oncoming traffic, can be used to store emergency equipment 
(e.g., SCBA and first aid kit), and can be used in an extreme 
emergency to slowly pull an injured person from the confined 
space if a tripod with hoist attachment is unavailable or 
inoperative. 

3. Erect portable barricades or cones around the manhole and in 
front of the vehicle to see that traffic is adequately 
diverted and to prevent pedestrians from falling in. 
Reflective vests should be worn so that workers are visible to 
approaching traffic. 

4. If there are openings large enough to admit sampling tubes, 
test for the presence of explosive and toxic gases before 
removing each manhole cover. Otherwise, raise one side of the 
cover using the cover hook or pick, prop it slightly open, and 
conduct the tests. 

5. If toxic or explosive gases are detected in the sewer, report 
this immediately to the local fire department and/or 
department of public works. 

6. Using the Manhole/Sewer Entry Log Form, record the results of 
tests for hazardous conditions, including location, manhole 
number (if applicable), time, date, weather (if applicable), 
and readings on the PID, combustible gas meter, oxygen- 
deficiency meter, and Draeger tube (Figure 1-3). 	Send a 
completed copy of the form to the HSS. 
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7. Remove manhole covers with a cover hook or pick; do not 
improvise. Be careful of fingers and toes; the cover is 
usually heavy and difficult to handle. Unless the cover is 
extremely heavy, it is safer for only one worker to handle it. 

8. Test the atmosphere; if a toxic, flammable, or oxygen-
deficient atmosphere exists, ventilate the sewer. Depending 
on the hazard, ventilation can be accomplished in various 
ways, for example: (1) remove and vent the adjoining upstream 
and downstream manhole covers, as soon as possible and well in 
advance of entering the manhole (high hazard); and (2) vent 
the manhole in which entry will occur (very low hazard). If 
a blower is used, it is desirable to establish a flow of air 
in the sewer, in one manhole and out another. Ensure that the 
air intake is well away from automobile exhaust, and 
combustible and/or toxic atmospheres. Appropriate traffic 
control measures must be taken by barricading or otherwise 
marking the open manholes. 

9. After ventilating, test for explosive and toxic gases and 
oxygen deficiency in the manhole at ground level and at the 
bottom; record the results. If entering the sewer itself, 
make the same tests at the manholes at either end. 	If 
ventilation is necessary, monitor the atmosphere in the 
manhole while work progresses, or continue operation of the 
blower. 	Continuous monitoring (i.e., equipment ON during 
entire entry) is imperative because conditions within the 
sewer may change rapidly. Do not enter a manhole while there 
is an oxygen deficiency without a pressure-demand, air-
supplied breathing apparatus. If the oxygen level is lower 
than 20.9 percent of background, caution must be taken because 
an IDLH atmosphere may exist. 

10. When entering manholes or tanks, wear hardhats, 
protective clothing, and unless inappropriate, 
respiratory protection and safety belt or harness with 
lifeline. 	If the manhole is less than 18 inches in 
diameter, a wrist-type harness must be used and special 
provisions made if air-supplied respirators are 
necessary. When working in manholes greater than 12 feet 
deep, in the sewer itself, of where potential exists for 
gases to appear unexpectedly, a 5-minute emergency egress 
air supply is required (unless the time required to don 
the emergency respirator is greater than what would be 
needed to exit the manhole). 
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Crew Chief: 	 Others: 	  

- HSO: 	  

Two-way radio available and working? 	  
Traffic control equipment in place? 	  
Location of nearby emergency telephone: 	  
Level of personal protective equipment to use: 	  
Safety harness with lifeline used? 	  
Monitoring equipment calibrated prior to use? 	  

INITIAL ATMOSPHERE TESTING RESULTS 
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11. At least one person (i.e., standby) must remain at the manhole 
at all times and must keep continuous contact with the person 
entering the sewer. Contact can be maintained by line of 
sight, listening for sounds, and the safety line and/or radio. 
The standby person must not enter the manhole unless another 
trained person is available to act as standby and has adequate 
respiratory and dermal protection available. (In most cases, 
respiratory protection will be an airline respirator or SCBA.) 
The standby/rescue person should be suited up (but not yet on 
air) before the work crew enters the confined space. 

12 Do not smoke when working in or near manholes. Do not take 
flash-lit photographs when explosive gases are known or 
suspected to be present. 

13 Do not rely on the manhole ladders because they are often in 
poor condition. If they must be used, be sure of footing. 
Inspect manhole ladders for deterioration before entering and 
while descending. Try each step with one foot, while standing 
on the step above. When in doubt, use a portable ladder of 
adequate height to reach 3 feet above the manhole opening, a 
rope ladder, or lower the entry person using the tripod. If 
a portable ladder is used, it should be tied off if possible; 
otherwise, it should be held in place by the standby person. 

14 Do not work without adequate lighting. Use only "explosion-
proof" lights or hand lamps in the manhole or sewer. 

15. The entry person must not remain in the manhole or sewer if he 
or she becomes even slightly drowsy, faint, dizzy, or 
otherwise uncomfortable. 	Remember that carbon monoxide, 
carbon dioxide, methane, and hydrogen sulfide, which cause the 
most trouble, are odorless (hydrogen sulfide has a distinct 
odor only during initial exposure), tasteless, and invisible. 
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EXCAVATION AND TRENCHING 
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APPENDIX J 

J.1 EXCAVATION PROCEDURES  

Because excavations and trenches pose a hazard to employees, 
structures, and equipment, all excavations created during site 
operations will be done in accordance with 29 CFR 1926 Subpart P. 
The following steps summarize the excavation procedures that will 
be followed by all ABB Environmental personnel: 

Prior to excavating or trenching, all surface 
encumbrances located so as to create a hazard to the 
employees will be removed or supported, and all 
underground utilities will be determined and located. 

Entry into excavations will be avoided at all costs. If 
entry is unavoidable, the excavation will be considered 
a confined space; as such, entry will be done in 
accordance with the Confined Space Entry Program (see 
Appendix I). 

Under no circumstances will site personnel enter 
excavations that are not adequately protected from cave-
ins by shoring or sloping. 

Stairways, ladders, or ramps will be located in trenches 
deeper than 4 feet and situated to require no more than 
25 feet of lateral travel. 

Excavations below the base of a building or structure 
will not be permitted unless the building or structure is 
adequately supported or a registered professional 
engineer determines that the excavation will not pose a 
hazard to the employee. 

All equipment will be kept at least 2 feet from the edge 
of the excavation. 

Any excavation left open and unattended will be 
barricaded or covered until it can be backfilled. 

J.2 SLOPING 

Acceptable options for sloping or benching include the following: 
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Option 1. A slope of 1% horizontal to 1 vertical (34 degrees 
measured from the horizontal). 

Option 2. Determination of the maximum allowable slope based 
on soil conditions and in accordance with the conditions and 
requirements set forth in 1926 Subpart P, Appendices A and B 
(see Attachment A). 

Option 3. 	Designs of sloping or benching systems using 
tabulated data approved by a registered professional engineer. 

Option 4. Other systems designed by a registered professional 
engineer. 

J.3 SHORING 

Acceptable options for shoring include the following: 

Option 1. Designs using Appendices A, C, and D of 1910.126 
Subpart P (see Attachment A). 

Option 2. Designs using manufacturers tabulated data. 

Option 3. 	Designs using tabulated data approved by a 
registered professional engineer. 

Option 4. Other support systems designed by a registered 
professional engineer. 
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(ii) Installation of a support system 
shall be closely coordinated with the . 
excavation of trenches. 

(f) Sloping and benching systems. 
Employees shall not be permitted to 
work on the faces of sloped or benched 
excavations at levels above other 
employees except when employees at 
the lower levels are adequately 
protected from the hazard of falling, 
rolling. or sliding material or equipment. 

(g) Shield systems—{1) General. (i) 
Shield systems shall not be subjected to 
loads exceeding those which the system 
was designed to withstand. 

(ii) Shields shall be installed in a 
manner to restrict lateral or other 
hazardous movement of the shield in the 
event of the application of sudden 
lateral loads. 

(iii) Employees shall be protected 
from the hazard of cave-ins when 
entering or exiting the areas protected 
by shields. 	 . 

(iv) Employees shall not be allowed in 
shields when shields are being installed. 
removed. or moved vertically. 

(2) Additional requirement for shield 
systems used in trench excavations. 
Excavations of earth material to a level 
not greater than 2 feet (.81 m) below the 
bottom of a shield shall be permitted. 
but only if the shield is designed to 
resist the forces Calculated for the full 
depth of the trench, and there are no 
indications while the trench is open of a 
possible loss of soil from behind or 
below the bottom of the shield. 

Appendix A. to Subpart P 
Soil Classification 

(a) Scope and application —0) Scope. This 
appendix describes a method of classifying 
soil and rock deposits based on sits and 
environmental conditions. and on the 
structure and composition of the earth 
deposits. The appendix contains definitions, 
sets forth requirements. and describes 
acceptable visual and manual tests for use in 
classifying soils. 

(2) Application. This appendix applies 
when a sloping or benching system is • 
designed in accordance with the 
requirements sat forth in 1928.852(b)(2) as a 
method of protection for employees from 
cave-ins. This appendix also applies when 
timber shoring for excavations is designed as 
a method of protection from cave-Ins in 
accordance with appendix C to subpart P of 
part 1924 and when aluminum hydraulic 
shoring is designed in accordance with 
appendix D. This Appendix also applies if 
other protective systems are designed and 
selected fdr use from data prepared in 
accordance with the requirements set forth in 
I 192/3.832(c). and the use of the data is 
predicated on the use of the soil classification 
system set forth in this appendix. 	• 

(b) Definitions. The definitions and 
examples given below are based on. in whole 
or in part. the following American Society for 

Testing Materials (ASTM) Standards De53-85 
and D2488: The Unified Soils Classification 
System. The U.S. Department of Agriculture 
(USDA) Textural Classification Scheme: and 
The National Bureau of Standards Report , 
BSS-121. 

Cemented soil means a soil in which the 
particles are held together by a chemical 
agent. such as calcium carbonate. such that a 
hand-size sample cannot be crushed into 
powder or individual soil particles by finger 
pressure. 

Cohesive soil means clay (fine grained 
soil), or soil with a high clay content. which 
has cohesive strength. Cohesive soil does not 
crumble. can be excavated with vertical 
sideslopes. and is plastic when moist 
Cohesive soil is hard to break up when &-y. 
and exhibits significant cohesion when 
submerged. Cohesive soils include clayey silt 
sandy clay. silty clay, clay and organic clay. 

Dry soil means soil that does not exhibit 
visible signs of moisture content 

Fissured means a soil material that his a 
tendency to break along definite planes of 
fracture with little resistance. or a material 
that exhibits open crack.. such as tension 
cracks. in an exposed surface. 

Granular soil means gravel sand or silt 
(coarse grained soil) with little or no clay 
content Granular soil has no cohesive . 
strength. Some moist granular soils exhibit 
apparent cohesion. Granular soil cannot be 
molded when moist and crumbles easily 
when dry. 

Layered system means two or more 
distinctly different sail or rock types arranged 
in layers. Micaceous seams or weakened 
planes in rock or shale are considered 
layered. 	• -- 	• 

Moist soil means a ecnitliticm in which a 
soil Itioks and feels damp. Moist cohesive soil 
can easily be shaped into a ball and rolled 
into small diameter threads before crumbling. 
Moist granular soil that contains some 
cohesive material will exhibit signs of 
cohesion between particles. 

Plastic means a property of a soil which 
allows the soil to be deformed or molded 
without cracking, or appreciable volume 
change. 

Saturated soil means a soil in which the 
voids are filled with water. Saturation does 
not require flow. Saturation. or near 
saturation. is necessary for the proper use of 
instruments such as a pocket penetrometer or 
sheer vane. 	 • - 

Soil classification system means. for the 
purpose of this rubpart a method of 
categorizing soil and rock deposits in a 
hierarchy of Stable Rock. Type A. Type B. 
and Type C. in decreasing order of stability. 
The categories are determined based on an • 
analysis of the properties and performance 

	

,characteristics of the deposits and the 	• ' 
omvironmental conditions of 

Stable rack means natoralTord:iners1 
matter that can be excavated with vertical 
sides and remain intact while exposed. 

Submerged soil means soil which is 
• underwater or is free seeping. 

Type A means cohesive soils with an 	• 
=confined compressive strength of 1.5 ton 
per square foot (tan (144 kPa) or greater. 
Examples of cohesive soils.are clay. silty 
clay. sandy clay, clay loam and in some  

cases. silty clay loam and sandy clay loam. 
Cemented soils such as caliche and hardpan 
are also considered Type A. However. no soil 
is Type A if: 

(i) The soil is fissured: or 
(ii) The soil is subject to.vibration from 

heavy traffic. pile driving. or similar affects: 
or 

(iii) The soil has been previously disturbed: 
or 

(iv) The soil is part of a sloped layered 
system where the layers dip iota the 
excavation on a slope of four horizontal to 
one vertical (4H:1V) or greaten or 

(v) The material is subject to other factors 
that would require it to be classified as a less 
stable material. 

Type B means: 
(I) Cohesive soil with an =confined 

compressive strength greater than OA tsf (48 
Ws) but less than 13 tsf (144 k.Pa): or 

(if) Granular cohesionleu soils including 
angular gravel (similar to crushed•rock). silt 
silt loam. sandy loam and in some cases. 
silty clay loam and sandy clay loam. 

(iii) Previously disturbed soils except those 
which would otherwise be classed ae Type C 
soil.. 

(iv) Soil that meets the unconfined 
compressive strength or cementation 
requirements for Type A. but is fissured or 
subject to vibration: or 

(v) Dry rock that is not stable: or 
(vi) Material that is part of a slimed 

layered system where the layers dip into the 
excavation on a slope less steep than four 
horizontal to one vertical (4H:1V). but only if 
the material would otherwise be classified as 
Type S. 
' Type C means: 

(I) Cohesive soil with an unconfined 
compressive strength of 0.5.tsf (48 kPa) or 
less; or 

(in Granular soils including gravel. sand. 
and loamy sand: or 

(ill) Submerged soil or soil from which 
water is freely seeping or 

(iv) Submerged rock that is not stable. or 
(v) Material in a eloped. layered system 

where the layers dip into the excavation or a 
slope of four horizontal to one vertical 
(4H:1V) or steeper. 

Unconfined compressive strength means 
the load per unit area at which a soil will fail 
in compression. It can be determined by 
laboratory testing. or estimated in the field 
using a pocket penetrometer. by tlitonli 
penetration tests. and other methods. 

Wet soil means soil that contains 
significsitly more moisture than moist soil. 
but in such a range of values that cohesive 
material will slump or begin to flow when 
vibrated. Granular material that would 
exhibit cohesive properties when moist will 
lose those cohesive properties when wet. 

(c) Requirements—(1) Classification of soil 
and rock deposits. Each soil and rock deposit 
shall be classified by a competent person as 
Stable Rock. Type A. Type B. or Type C in 
accordance with the definitions set forth in 
paragraph (b) of this appendix. 

(2) Basis of classification. The 	• 
classification of the deposits shall be made 
based on the results of at least one visual and 
at least one manual analysis. Such analyses 
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shall be conducted by a competent person 
using tests described in paragraph (d) below. 
or in other recognized methods of soil 
classification and testing such as those 
adopted by the America Society for Testing 
Materials. or the U.S. Department of 
Agriculture textural classification system. • 

(3) Visual and mama' catalysts. The visual 
and manual analyses. such as those noted as 
being ecceptaide in paragraph (d) of this 
appendix. shall be designed and conducted to 
provide sufficient quantitative and 
qualitative &fortunes as may be necessary 
to identify pigpenv the properties. factors. 
and conditions affecting the damnification of 
the deposits. 

(4) Laymen systems. In a layered system. 
the system shall be classified is automatics 
with its weakest layer. Howenn mach layer 
may be demand individual]; wham& mere 
stable layer lies mime a harm stable lays 

(5) Reciazsification IL after clamnlythg a 
deposit. the propernes, factors. sr a:editions 
affecting its classification change in any way, 
the changes shall be evaluated by a 
competent person The deposit shall be -
reclassified as necessary to reflect the 
Changed circutimanama. 

(d) Acceptable visual and manual tests.—
(1) Visual tests. %rutin aralysia is condacted 
to determine qualitative information 
regarding the excavation site is general. the 
soil adjacent to the excavation, the soil 
forming the sides of the open excavating and 
the soil taken as samples from excavated 
material. 

(I) Observe samples of soil that are 
excavated and soil lathe sides of the 
excavation. Estimate the range of particle 
sizesand the relative =omits of the particle 
sizes. Soil that is primarily composed of fine-
pained material is cohesive mamba Soil 
composed primarily of coarse-grained rand 
or gravel is grander materiaL 

(ii) Observe soil as it is excavated. Soil that 
remains in dumps when excavated is 	. 
cohesive. Soil that breaks up easily and does 
not stay in clumps is granular. 

(iii) Observe the side of the opened 
excavation and the surface area adjacent to 
the excavation Crack-like openings such as 
tension credo could indicate fissured 
material. If mks of soil 'pall of a vertical 
side. the soil could be fissured. Small spells 
ars evidence of moving ground and are 
indications of potentially hazardous 

• situations. 
(iv) Observe the arse adiseent to the 

excavation and the =maim  itself for 
evidence of casting utility and other 
underground stroctune. and to identify 
prirvionaly disturbed soil. 

(v) Observe the opened side of the 
excavation to identify layered roman 
Examine layered systems to identify if the 
layers elope toward the excavation. Estimate 
the &pee of slaps of the layers. 

(vi) Mauve the area adjacent to the 
excavation and the sides of the opened 
excavation for evidence of surface water. 
water seeping from the sides of the 
excavation. or the location of the level of the 
water table. 

(vii) Observe the area adjacent to the 
excavation and the arse within the 
excavation for sources of vibration that may 
affect the stability of the excavation face. 

(2) Manual tests. Manual analysis of tad 
samples is conducted to determine 
quantitative u well as qualitative praperzes 
of soil and to provide more informanon hn 
order to ciaaaify soil properly. 

(i) Plasticity. Mold a moist or wet sample 
of soil into a bail and attempt to rail it into 
threads as Min as 	in diameter. 
Cohesive material can be successfully roiled 
into threads without crumbling. For example. 
if at lean a two inch (50 min) length of  rs- 
inch thread can be held on one end without • 
tearing. the sail is cohesive. 

(ii) Dry strength. If the soil is dry and 
crumbles on its own or with moderate 
pressure into individual grains or fine 
powder. it is granular (any combination of 
gravel. aand or silt). If the soil th dry and fails 
into clumps which break up into smaller 
Clumps. but the mailer dumps can only be 
broken up with difficulty. it may be day in 
any combination with pavel sand or silt If 
the dry soil breaks into damps which do not 
break up into small clumps and which can 
onit ha broken with difficulty, and there is no 
visual indirect/in the soil is fiaaured, the soil 
may be considered unfthaured- 

(iii) Thumb penetrants. The thumb 
penetration test can be used to estimate the 
unconfthed compressive strength of cohesive 
soils. (This ten is based on the thumb 
penetration test desatbed in Aniencen 
Society for Testing and Materials (ASTM) 
Standard deugnation122413&—"Standard 
Recommended Practice for Description of 
Soils (Visual—Manual Procedure).") Type A 
soils with an =confined compressive 
strength of 1.5 tat can be readily indented by 
the thumb; however, they can be penetrated 
by the thumb only with very great effort. 
Type C soils with as unconfined compressive 
strength of 0.5 taf can be easily penetrated 
several inches by the thumb. and can be 
molded by light finger pressure. This teat 
should be conducted on an undisturbed soil 
sample. such as a large clump of spoil, as 
soon as practicable after excavation to keep 
to a tannin= the effects of exposure to 
drying influences. If the excavation is later 
exposed to wetting influencer (rain. flooding). 
the classification of the soil must be changed 
accordingly. 

(iv) Other strength tests. Estimates of 
unconfined compressive strength of soils can 
also be obtained by uaa of a pocket 
penetrometer or by using a hand-operated 
shearvann 

(v)Drying test. The basic purpose of the 
drying test is to differentiate between 
cohesive material with fissures. unfissured 
cohesive material. and granular material. The 
procedure for the drying test invokes drying 
a sample of soil that Is apprnximately one 
Inch thick (2.54 =) and six inches (15.24 cm) 
in diameter until it is thoroughly dry: 

(A) If the sample develops cracks as it 
chits. significant fissures are indicated. 

(B) Samples that dry without cracking ire 
to be broken by hand. If considerable form is 
necessary to break a sample. the soil has 
significant cohesive material content. The 
soil can he classified as a =fissured 
cohesive material and the oncon.fined 
compressive strength shook be detenninecL 

(I:3 If a sample breaks easily by hand it is 
either a &eared co:lesiva material or a  

granular material. To distinguish between the 
two, pulverize the dried clumps of the sample 
by band or by stepping on them. If the dumps 
do not pulverize easily. the material is 
cohesive with fissures. If they pulverize 
easily into very small fragments. the material 
is graindar. 

Appendix B to Subpart P 

Sloping and Benching 

(a) Scope and apruicotion. This appendix 
contains speoficatirms for sloping and 
benching when then as methods of protecting 
employees working in excavations from cave-
ins. The requirements GI this appendix apply 
when the design of sloping and benching 
protective systems is to be performed in 
accordance with the reipirements set forth in 
11926.852(b)(2). 

(b) Definitions 
Actual slope means the slope to which an 

excavation face is excavated. 
Distress means that the soil is in a 

condition where a cave-in is imminent or it 
likely to occur. Distress is evidenced by such 
phenomena as the development of fissures in 
the face of or adjacent to an open excavation: 
the subsidence of the edge of an excavation: 
the slumping of material from the face or the 
bulging or heaving of material from the 
bottom of an excavation the spelling of 
material from the face of an excavation and 
ravelling, i.e_ small amounts of material such 
as pebbles or little clumps of material 
suddenly separating from the face of an 
excavation and trickling or rolling down into 
•the excavation 

Maximus allowable slope mean the ° 
steepest incline of an excavation face that is 
acceptable for the moat favorable site 
conditions as protection against cave-ma, and 
is expressed as the ratio of horizontal 
distance to vertical rise (HN). 

Short term exposure means a period of 
time less than or equal to 24 hours that an 
excavation is open. 

lieguirernener—(1) Soil classification 
Sail and rock deposits shall be classified in 
accordance with appends A to subpart P of 
part 1925. 

(2) Afaxistun oilownble slope. The 
=own= allowable nape for a soil or rock 
deposit shall be domain:Led from Tables.B-1 
of this appendix. 

(3) Actual slope. (i) The actual slope shall 
not be steeper than the maximum allowable 
slope. 

(ii) The actual slope shall be less steep 
then the mammum allowable slope. when 
there are sive of dishes. If that situation 
occuss, the slope shall be cut back to an 
actual slope which is at least 'le horizontal to 
one vertical (44H:1V) leas steep than the 
maximum allowable slop.. 

(ill) When surcharge loads from stored 
material or equipment, operating equipment. 
or traffic are present. a competent person 
shall determine the degree to which the 
actual slope must be reduced below the 
maximum allowable slope. and shall assess 
that such reduction is achieved. Sincliaige 
loads from adjacent structures shall be 
evaluated in eamrciacce with 11125.552a 

(4) Configuratioas. Confieuratione 
sloping and benching systems shall be in 
accordance with Figure 8-1. 
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TABLE B-1 

MAXIMUM ALLOWABLE SLOPES 

SOIL OR ROCK TYPE MAXIMUM ALLOWABLE SLOPES (H:V) 1C1  

FOR EXCAVATIONS LESS THAN 20 FEET 

nFro 	r31 

STABLE ROCK 	 . 

TYPE 	A 	(2) 
TYPE 	B . 
TYPE C 

VERTICAL (901 
3/4 : 1 	(539 
1:1 	(45') 

11/4: 1 	(34 ) 

NOTES: 

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in 
degrees from the horizontal. Angles have been rounded off. 

2. A short-term maximum allowable slope of 1/2H:1V (63°) is allowed in 
excavations in Type A soil that are 12 feet (3.67 m) or less in depth. 
Short-term maximum allowable slopes for excavations greater than 12 
feet (3.67 m) in depth shall be 3/4H:1V (53°). 

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered 
professional engineer. 

Figure B-. 

Slope Configurations' 
(All slopes stated below are in the horizontal to vertical ratio) 

B-1.1 Excavations made in Type A soil. 
1. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope of %:1. 

Simple Slope--General 
&captain: Simple slope excavations which are open 24 hours or less (short term) and which are 12 feet or less an depth shall have a 

maximum allowable slope of V,1. 



• 
• 4' Max. 

1 

Simple Bench 

20' Max. 1 

5' 
Max. 

/ 
3/4 
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• . 	• 

Simple Slope—Short Team 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope of % to 1 and maximum bench dimensions as 
followr 

Multiple Bench 

3. All excavations • feet or less in depth which have unsupported vertically aided lower portions shall have a maximum vertical side of 
31i feet. 



3 / 8' `lax . 

31/2' Max . 

• 3/=. 
18" Min. 

2.0' Max. 

Suvoort or sh;eId s7stem 

Total beight of vertical side 
- • 
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Unsupported Vertically Sided Lower Portion—Maximum 8 Feet in Depth 

All excavations more than 8 feet but not more than 12 feet in depth which unsupported vertically sided lower portions shall lave a 
maximum allowable slope of 1.1 and a maximum vertical side of 9% feet. 

12' Max. 

' •tax . 

Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Depth 

All excavations 20 feet or less in depth which have vertically sided lower portions that are supported or shielded shall have a =Lim= 
allowable slope of %:1. The support or shield system must extend at least 18 inches above the top of the vertical side. 

Suported or Shielded Vertically Sided Lower Portion 

4. All other simple slope. compound slope: sad vertically sided flower porde* ex 	Lions shall be in accordance with the otbsr. options 
permitted under 1928A52(b). 

• B-1.2 Excavations Made in Type B Soil 
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable slope of 1:1. 



This bench 	in cohesive soil only 

20' Max. 
1 

4' 

4' Max. 

45968 	Federal Register / VoL 54. No. 209 / Tuesday. October 31. 1989 / Rules and Regulations 

Simple Slope 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope of 1:1 and maximum bench dimensions as 
follows: 

This bench allowed in cohesive soil only. 

20' Max 1 

Single Bench 

46. 
Multiple Bench 

3. All excavations 20 feet or less in depth which have vertically sided lower portions shall be shielded or supported to a height at least 18 
oche, above the top of the vertical side. All such excavations shall have a maximum allowable slope of 1:1. 



1 

Total height of vertical side 

Support or shield system 

20' Max. 

1 

11/2 
18" Min. 

Total height of vertical side 
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Support or shield system 

20' Max. 

Vertically Sided Lower Portion 
4. All other sloped excavations shall be in accordance with the other options permitted in 11926.652(b). 

5-1.3 Excavations Made in Type C Soil 
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable slope of 1%:1. 

Simple Slope 
7- All excavations 20 feet or less in depth which have vertically sided lower portions shall be shielded or supported to a height at least 18 

Inches above the top of the vertical side. All such excavations shall have a maximum allowable slope of 154:1. 

Vertical Sided Lower Portion 
3. AL other sloped excavations shall be in accordance with the other options permitted in 1928.852(4 

5-1.4 Excavations Made in Layered Soils 
1. All excavations 20 feet or less in depth made in layered soils shall have a maximum allowable slope for each layer as set forth below. 
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a OVER A 

C OVER A 

C OVER a 
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A OVER 13 

7  7 
 A 

....— ...... .... ..... 

C 	/ 	I 

1 is 

1. 

A OVER C 

• 13 OVER C 

L All other sloped excavations shall be in accordance with the other options permitted in 1 1928.552(b). 

Appendix C to Subpart P 

Timber Shanks for Trenches 
(a) Scope This appendix contains 

information that can be used timber shoring 
is provided as a method of protection from 
cave-ins in trenches that do not exceed 20  

feet (OA m) in depth. This appendix must be 
used when design of timber shoring 
protective systems is to be performed In . 
accordance with i 1920.05240). Other 
timber shoring configuradonc other systems 
of support such u hydraulic and pneumatic 
systems: and other protective systems such 
u sloping, benching, shielding, and freezing 

systems must be designed in accordance with 
the requirements set forth in I 12213.02(b) 
and 2920.652(c). 

(b) Soil Classification. In order to use the 
data presented in this appendix. the soil typ 
or types in which the excavation is made 
must first be determined using the soil 
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classification method set forth in appendix A 
of subpart P of this part 

(c) Presentation of Information. 
Information is presented in several forms as 
follows: 

(1) Information is presented in tabular form 
in Tables C-1.1. C-12 seek C-1.3. and Tables 
C-2.1. C-2.2 and C-2-3 following, paragraph 
(g) of the appendix. Each table presents the 
minimum sizes of timber members to use in 
a shoring system. and each table contains 
data only for the particular soil type in which 
the excavation or portion of the excavation is 
made. The data are arranged to allow the 
user the flexibility to select from among 
several acceptable configurations of members 
based on varying the horizontal spacing of 
the crossbraces. Stable rock is exempt from . 
shoring requirements and therefore no data 
are presented for this condition. 

Information concerning the basis of the 
tabular data and the limitations of the data is 
presented in paragraph (d) of this appendix. 
and on the tables themselves. 

(3) Information explaining the use of the 
- tabular dam is presented in paragrapii(e) of 

this appendix. 
(4) Information Illustrating the me of the 

tabular data is presented in paragraph (f) of 
this appendix. 

(5) Miscellaneous notations regarding 
Tables C-1.1 through C-1.3 and Tables C-2.1 
through C-2.3 are presented in paragraph (g) 
of this Appendix. 

(d) Basis and limitations of the datv.—(1) 
Dimensions of timber members. (f)ne sizes 
of the timber members listed in Tables C-1.1 
through C-1.3 are taken from the N.ational 
Bureau of Standards (NBS) report. 
"Recommended Technical Provisions for 
Construction Practice in Shoring and Sloping 
of Trenches. and Excavations." In addition. 
where NBS did not recommend specific sizes 
of members, member sizes are based on an 
analysis of the sizes required for use by 
existing codes and on empirical practice. 

(ii) The required dimensions of the 
members listed in Tables C-1.1 through C-1.3 
refer to actual dimensions and not nominal 
dimensions of the timber. Employers wanting 
to use nominal size snoring are directed to 
Tables C-2.1 througa C-2.3. or here Mrs 
choice under 1928.852(03). and are 
referred to The Corps of Engineers. The 
Bureau of Reclamation or data from other 
acceptable sources. 

(2) Limitation of application. (r It is not 
intended that the timber shoring specification 
apply to every situation that may be 
experienced in the field. These data were 
developed to appiy to the situations that are 
most commonly experienced in current 
trenching practice. Shoring systems for use in 
situations that are not covered by the data in 
this appendix must be designed as specified 
in S 1928.852(c). 	 • 

(ii) When any of the following conditions 
are present. the members specified in the 
tables are not considered adequate. Vier an 
alternate timber shoring system mart be 
designed or another type of protective system 
designed in accordance with 5 1928.852. 

(A) When loads imposed by eirectures or 
by stored material adjacent to the trench 
weigh in excess of the toed imposed by a 
two-foot soil surcharge. The term -adjacent"  

as used here means the area within a 
horizontal distance from the edge of the 
trench equal to the depth of the trench. 

(B) When vertical load.s imposed on crms 
braces exceed a 240-pound gravity load 
distributed on a one-foot section of the center 
of the crossbrace. 

(C) When surcharge loads are present from 
equipment weighing in excess of 23.000 
pounds. 

(D) When only the lower portion of a 
trench is shored and the remaining portion of 
the trench is sloped or benched unless: The 

_ sloped portion is sloped at an. angle less steep 
than three horizontal to one vertical: or the 
members are selected from the tables for use 
at a depth which is determined from the top 
of the overall trench. it'd not from the toe of 
the sloped portion. 

(e) Use of Tables. The members of the 
shoring system that are to be selected using 
this information are the cross braces. the 
uprights. and the wales, where wales are 
required. Minimum sizes of members are 
specified for use in different types of soil. 
There are six tables of information. two for 
each soil type. The soil type must first be 
determined in accordance with the soil 
classification system desc-ibed in appendix 
A to subpart P of part1928. Using the 
appropriate table. the selection of the size 
and spacing of the members is then made. 
The selection is based on the depth and 
width of the trench where the members are to 
be installed and. in most instance& the 
selection is also based on the horizontal 
spacing of the crossbraces. Instances where a 
choice of horizontal aiming of crossbracing 
is available. the horizontal spacing of the 
crombraces must be chosen by the user 
bef9re the size of any member can be 
determined. When the soil type. the width 
and depth of the trench. and the horizontal 
spacing of the crossbraces are known. the 
size and vertical spacing of the crossbraces. 
the size and vertical spacing of the wales. 
and the size and horizontal spacing of the 
uprights can be read from the appropriate 
table. 

(f) Examples to Illustrate the Use of Tables 
C-1.1 through C-1.3. 

(1) Example 1. 
A trench dug in Type A soil is 13 feet deep 

and five feet wide. 
Nos Table C-1.1. for acceptable 

arrangements of timber can be med. 

Arrangement psi 

Space 4 X 4 crossbraces at six feet 
horizontally and font feet vertically. 

Wales are not required- 
Space 3 x 8 uprights at six feet horizontally. 

This arrangement is commonly called "skip 
shoring." 

Avengement 4s2 

Space 4 x 8 mosabraces at eight feet 
horizontally and four feet vertically. 

Space 6X8 wales at four feet vertically. 
Space 2X6 uprights at four feet 

horizontally. 	 '. 

Arrange ment 	• ... 	. • • • 

Space ex 8 crombraces at 10 feet 
horizontally and forth feel vertically. 

Space 6X10 wales at four feet vertically. 

Space 2 x &uprights at five feet 
horizontally. 

Arrangement =4 

Space 8x 8 crossbraces at 12 feet 
horizontally and four feet vertically. 

Space 10x10 wales at four feet vertically. 
Spaces 3X8 uprights at six feet 

horizontally. 
(2) Example 2. 

. A trench dug in Type B soil in 13 feet deep 
and five feet wide. From Table C-1.2 three 
acceptable arrangements of members are 
listed. 

Arrangement =1 

Space 6x6 crossbraces at six feet 
horizontally and five feet vertically. 

Space 8x 8 wales at five feet vertically. 
Space 2x6 uprights at two feet 

horizontally. 

Arrangement =2 

Space 6X 8 crossbraces at eight feet 
horizontally and five feet vertically. 

Space 10x2O wales at five feet vertically. 
Space 2x8 uprights at two feet 

horizontally. 

Arrangement =3 

Space 8x 8 crossbraces at 10 feet 
horizontally.and five feet vertically. 

Space 10 x 12 wales at five feet vertically. 
Space 2x6 uprights at two feet vertically. 
(3) Example 3. 
A trench dug in Type C soil is 13 feet deep 

and five feet wide. 
From Table C-1.3 two acceptable 

arrangements of members can be used. 

Arrangement =1 

Space 8x8 crossbraces at six feet 
horizontally and five feet vertically. 

Space 10x12 wales at five feet vertically. 
Position 2x8 uprights as closely together 

as possible. 
If water must be retained use special 

tongue and groove uprights to form tight 
sheeting. 

Arrangement =2 
Space 8x10 crossbraces at eight feet 

horizontally and five feet vertically. 
Space 12X12 wales at five feet vertically. 
Position Ix!! uprights in a close sheeting 

configuration unless water pressure must be 
resisted. Tight sheeting must be used where 
-water must be retained- 
- (4) Example 4. 

A trench dug in Type C soil is 20 feet deep 
end 11 feet wide. The size and spacing of 
members for the section of trench that is over 
15 feet in depth is determined using Table C-
L3. Only one arrangement of members is 
provided. 

Space 6X10 crossbraces at six feet 
horizontally and five feet vertically, 

Space 12x12 wales at five feet vertically. 
Use 3x6 tight sheeting. 
Use of Tables C-2.1 through C-2.3 would 

follow the same procedures. 
(g) Notes for all Tables. 
'LLiernbrz sizes at spacings other than 

indicated are to be determined as specified in 
1926.652(c). "Design of Protective Systems." 
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2. When conditions are saturated or 
submerged use Tight Siregag,. Tight Sheeting 
refers to the use of speciany-edged timber 
planks (e.g.. tongue and groove) at least three 
inches thick steel sheet piling, or similar 
construction that when driven or placed in 
position provide a tight well to remit the 
lateral pressure of water and to prevent the 
loss of backfill material. Close Sheeting refers 
to the placement of planks side-by-side 
allowing as little space as possible between 
them. 

3. All spacing indicated is measured center 
to MINIM 

4. Wales to be installed with greater 
dimension horizontal. 

5.1f the vertical distance from the center of 
the lowest =millrace to the bottom of the 
trench exceeds two and one-half feet. 
uprights shall be firmly embedded or a 
muchall shall be used Where uprights are 
embedded. the vertical distance from the 
center of the lowest crossbrace to the bottom 
of the trench shell not exceed se Inches. 
When mudsills are used the vertical distance  

shall not exceed 42 inches. Mudsille are 
wales that are installed at the toe of the 
trench side. 

a. Trench jacks may be used in lieu of or in 
combination with timber crossbraces. 

7. Placement at crossbraces. When the 
vertical spacing of crossbraces is four feet. 
place the top crossbrace no more than two 
feet below the top of the trench. When the 
vertical spacing of crossbraces is five feet. 
place the top cruel:ware no more than 2.5 feet 
bases the top of the trench. 
BILLING CODE 4110-211411 



TABLE C-1.1  

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS  * 

SOIL TYPE A 	P
d 

= 25 X H + 72 psf (2 ft Surcharge) 

DEPTH 
OF 

TRENCH 
(FEET) 

SIZE (ACTUAL) AND SPACING OF MEMBERS ** 
CROSS BRACES  
OF TRENCH (FEET) __WIDTH VERT. 

SPACING 

(FEET) 

WALES 

SIZE 
(10 

VERT. 
SPACING 
(FEET) .., 

UPRIGHTS 
MAXIMUM ALLOWABLE HORIZONTAL SPACING 

(FEET) 

HoRiz. 

SPACING 
(FEET) 

UP In 
4 

UP TO 
6 

UP TO 
9 

UP TO 
12 

UP TO 
15 CLOSE 4 5 6 8 

5 

TO 

ln 

UP TO 
6 4X4 94 4X6 6X6 6X6 

. 
4 

4 

Not 
Pegs('  
Cot 

Req'd 

---  

--- 
. 	. 

2)(6  

2X8 
UP TO 
a 4X4 4X1 4X5 6X5 6X5 

UP TO 
10 4X6 4X6 44 6X6 6X6 4 8X8 4  2X6 
UP TO-

12 4X6 4X6 6X6 6X6 6X6 4 8X8 4 2X6 

10 

TO 

15 

UP TO 
6 4X4 4X4 4X6 6X6 6X6 4 

Not 
Req'd --- 3X8 

UP TO 
8 4X6 4X6 6X6 6X6 6X6 4 8X8 4 2X6 - 

UP TO 
10 6X6 6X5 6X6 6X8 6X8 4 8X10 4 	, 2X6 

• 

UP TO 
12 6X6 6X6 6X6 6X8 6X8 4 10X10 4 318 

15 

TO 

20 

UP TO 
6 6X6 6X6 6X6 6X8 6X8 4 6X8 4 3X6  

UP TO 
8 

• 
6X6 6X6 6X6 6X8 6X8 4 8X8 4 3X6 

UP TO 
10 8X8 8X8 8X8 DO 8X10 4 8X10 4 3X6 

UP TO 
12 _ 8X8 8X8 8X8 8X8 i 	8X10 4 ,10X10 _ 	4 _ 	3X6 

OVER 
20 SEE NOTE 1 

* Mixed oak or equivalent with a bending strength not less than 850 psi. 
** Manufactured members of equivalent strength may by substituted for wood. 
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TABLE C-1.2 

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS * 

SOIL TYPE B 	P 	45 X H t 72 psf (2 ft. Surcharge) 
a 

DEPTH SIZE (ACTUAL) AND .PACING OF MEMBERS" 

OF 
CROSS BRACES _ WA! .,F UPRIGHTS 

TRENCH 
(FEET) 

HORIZ. 
SPACING 
(FEET) 

WIDTH OF BENCH FEET) VERT. 
SPACING 
(FEET) 

SIZE 
(IN) 

T  

SYIEING 
(FEET) 

MAXIMUM ALLOWABLE HORIZONTAL. SPACING 
(FEET) 11P—TO 

4 
UP TO 

6 
UP TO 

9 
UP TO 

12 

UP TO 

15 CLOSE 2 3 . 

5 

UP 	TO 
6 4X6 4X6 6X6 6X6 6X6 5 6X8 5 2X6 

TO 
UP 	TO 

Q 6X6 6X6 6X6 6X8 6X8 S 8X10 5 2X6  

10 

UP 	TO 
10 6X6 6X6 6X6 6X8 6X8 5 IOXIO 5 2X6 

See 
Note 1 

. 

10 

TO 

15 

UP 	TO 
6 6X6 6X6 6X6 6X8 6X8 5 8X8 S 2X6 

UP 	TO 
8 6X8 6X8 6X8 8X8 8X8 5 IOXIO 5 2X6 

UP 	TO 
I 

See 
Note 1 

:.; .,: _tual_ _filiti11X111 5 10X12 5 2X6 

15 

TO 

20 

UP 	TO 
6 6X8 6X8 6X8 8X8 8X8 S 8X10 5 3X6 . 

UP 	TO 
8 8X8 8X8 8X8 8X8 8X10 5 10X12 5 3X6 

. 

UP 	TO 
10 8X10 8X10 8X10 8X10 IOXIO S 12X12 5 ]X6 

See 
Note 1 

A 

OVER 
20 SEE NOTE 1 

* Mixed oak or equivalent with a bending strength not lees than 850 pal. 
" Manufactured members of equivalent strength may by substituted for wood. 
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TABLE C-1.3  

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS * 

SOIL TYPE C P 	- 80 X H + 72 psf (2 ft. Surcharge) 
a 

DEPTH SIZE (ACTUALI AND ,SPACING OF MEMB BS** 
OF CROSS BRACES , 	, UPRIGHTS 

TRENCH 
(FEET) 

HORIZ. WIDTH OF TRENCH (FEET) 

SPACING 
iFEET1 

SIZE 
(IN.) 

SPACING

T
liNG 

(FEET) 

MAXIMUM ALLOWABLE HORIZONTAL SPACING 
SFEET) 	(See Not 	2) SPACING 

(FEET) 
UP TO 

4 
UP TO 
6 

UP TO 
9 

UP TO 
12 

UP TO 
15 CLOSE 

5 

TO 

10 

UP 	TO 
6 6X8 6X8 6X8 8X8 8X8 5 8X10 S 2X6 T 

 i. 	TO 
8 8X8 8X8 8X8 8X8 8X10 5 

. 
10X12 5 2X6 ,.._ 

UP 	TO ' 
10 

_ 
8X10 8X10 8X10 8X10 10X10 5 12X12 5 2X6 

See 
Note 1 

- 
' 

10 

TO 

. 

15 

UP 	TO 
6 8X8 8X8 8X8 8X8 8X10 5 10X12 -, 5 2X6 

UP 	TO 
0 8X10 8X10 8X10 8X10 10X10 5 12X12 5 2X6 

See 
Note 1 . . . 
See 
Note 1 

• .. • 
- 

. 
t 

15 

TO ' 

20. 

• ' 

UP 	TO 
6 

• 
8X10 8X10 8X10 8X10 10X10 5 12X12 5 3X6 

See 
1 ,dote _ 

Note 1. 
See 	. 	.  

See 
Note I 

• 

OVER.. I 
20 	

SEE NOTE 1 	
. 	 . 

* Mixed Oak or equivalent  with a bending strength not less than 850 psi. 
** Manufactured members of equivalent strength may be substituted for wood. 



TABLE C-2.I  

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS * 

SOIL TYPE A P 	25 X H t 72 psf (2 ft. Surcharge) 
a 

SIZE (S4S) AND SPACING OF MEMBERS_** DEPTH 
OF GROSS BRACES WALES UPRIGHTS 

TRENCH 

(FEET) 

HORIZ WJDITOF,TRENCI1,  (FEET VERT. 
SPACING 

(FEET) 

SIZE 
(IN) 

VERT. 
SPACING 

MAXIMUM ALLOWABLE HORIZONTAL SPACING 
(FEET) SPACING 

(FEET) 
UP TO 

4 
UP TO 

6 
UP TO 

9 

UP TO 

12 
UP TO 

1S (FEET1 CLOSE 4 5 6 8 

UP 	TO 
6 4X4 4X4 4X4 4X4 4X6 4 

Not 
Req'd 

Not 
Req'd 4X6 

5 
UP 	TO 

8 4X4 4X4 4X4 4X6 4X6 4 
Not, 
Req'd 

Not, 
Req'd 

,.- 
 4X8 

TO 

10 . 

UP 	TO 

10  4X6 4X6 4X6 6X6 6X6 4 8X8 4 . 
4X6 

_ 

UP 	TO 
12 4X6 4X6 4X6 6X6 6X6 4 8X8 4 4X6 

10 
• 

TO 

15 

. 

UP 	TO 
6  4X4 4X4 4X4 6X6 6X6 4 

Hoc 
Req d 

Nof 
Req d _ 

4X10 
. 
UP 	TO 

 8 4X6 4X6 4X6 6X6 6X6 4 6X8  4 , 4X6 

UP 	TO 
10 6X6 6X6 6X6 6X6 6X6 4 8X8 4 4X8 

UP 	TO 
12 6X6 6X6 6X6 6X6 6X6 4 8X10 4 4X6 4X10 

	 \ 

15 

. TO 

'20 

JP 	TO 
6 6X6 6X6 6X6 6X6 6X6 4 6X8 

. 
4 3X6 

UP 	TO 
8  6X6 

1 
6X6 6X6 6X6 6X6 4 8X8 4 3X6 4X12 

UP 	TO 
10 6X6 6X6 	6X6 6X6 6X8 	4 3X6 

 
8X10 4 

UP 	TO 
12 

	1 

6X6 -  6X6 1 	6X6 6X8 6X8 1 	4 8X12 4 3X6 4X12 „ 

[OVER 
20 

SEE NOTE 1 	 • 

* Douglas fir or equivalent with a bending strength not less than 1500 psi. 
** Manufactured members of equivalent strength may be substituted for wood. 



TABLE C-2.2  

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS * 

SOIL TYPE B P 	43'X H fr 72 psf (2 ft. Surcharge) 
a 

DEPTH sug twos) AND SfAC1NG OF._11EMBER_** 	 • 	
. 

OF cAnss RZACFR -. WALES UPRIGHTS 

TRENCH 

(FEET) 

HORIZ. WIDTH OF TRUICH (FEET1 VERT. 
SPACING 
'(FEET) 

SIZF 

.(Iii) 

VERT, 
SPACING 

MAXIMUM ALLOWABLE HORIZONTAL, SPACING 
(FEET) SPACING 

'(FEET) 
UP TO 
41 

UP TO 
6 

UP TO 
9 

UP TO 
12 

UP TO 
15 (FEET). CLOSE 2. 3 4 6 

5 1 
UP 	TO 6 	! 4X6 4X6 4X6. 6X6 . 6X61 5 6X8 	, 

8X8 	I 
_ 

5 

1 
S 	1 

. . 

i  
,1 
t- I 

3X8 i 

3XI2 
4X8. 

. 

■ 

 4X8 
'71-7 

4X12 	. 

i 	' 	I 

TO i. 

UP 	TO 

0  

. 

4X6 1  4X6 .  
. 

6X6 , 
i 

6X6 _ 
I 

6X6; 

. 

5 

."-•:! 

10 	I. 
UP' 	TO 

10 

, 
4X6 

,.. 

. 
4X6 
__ 

6X6 6X6 
. 

6X11'. 
• 

5 Imo! 
_ 

I 
I ! •: 4X8  I  - 	-I  

. 	:. 
i 

See--  I: 
Note l' 

i • 

• . 
6X6! 

i 

6X6 

` 

6X8 

i 

i — 
" 	i 

6X8 I 

— 	i . 	, 

• 

° 	' 	. 
5 

I 

i 

8X8  
, 	I 

10X101 

• 

-T 	i 

, 	5 	! 
• ; 

5 	1 

. 

1 

3X6 	: 

3X6 

I 
! 

— 	; 

4X10' 

4X10'  

I 

• • 	I 

1  

i . r 	, 

to 	i 
I 

TO 	11  
— • —I.  

I 
' 1. 

UP 	TI 	. • 
6 	• 

j 	
' 4- ' 	4  

6X6 ! 

VP. 	TO 
2 	. - 6X8 	: i 

 

6X8, 6X8 
I 

8X8: 
I 

8X8i 
' 	i 

. 	: 

UP' 	'TO 
10 	: 6X8 	. 

. 
6X8 ' 8X8 8X8 

. 
8X8 t 

• ' 	' 
5 	. 

I 
10X12 

• I 
5 

I 
3X6 

t 
4X10 ' 

. . . 
.1 

See 
Note I . 

. I 
1 

I i • 
. 

' 

i 

15 	, 

I 
• 1 

TO 	I 
. 	.. 

i  20. ' 	I 

up 	To 
6 

1 

1 
6X8 	': 

-•••••■rmop■ 

. 	• 
6X8 ; 

■•••■•■ 

6X8 6X8 	: 

, 

8X8 1 

. 
• 

. 	5 8X10 : 

. 	, 	I.  

5 4X6 

UP 	TO 

8 
1 

6X8 	, 
i 

6X8 ! 
• 

6X8 8X8 8X8 	i S 10X12 	. S 4X6 
. -. 	.- 	. 

UP 	. TO 

10 , 

1 
8X8 

U 
8X8 8X8 8X8 

I 
8X8 

• 
5 12X12 

, 

5 4X6 
. 

• .. 

. 

See 	' 
Note 1  

. -- 	- , 

OVER 
20 

• 
_ 

SEE NOTE 1 

* Douglas fir or equivalent with a bending strength not less than 1500 psi. 
*k Manufactured members of equivalent strength may be substituted for wood. 
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TABLE C-2.1  

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS * 

SOIL TYPE C 	P 
	80 X H 4.  72 psf (2 ft. Surcharge) 

DEPTH SIZE (S4S1 AND SPA ING OF UFHRFKS ** 
CROSS BRACES WADS UPRIGHTS 

OF 

TRENCH 
(FEET) 

HORIZ WIDTH OF TRENCH,(FEET) , VERT. 

SPACING 

(FEET) 

SIZE 

(IN.1 	,(FEET) 

VERT. 

SPACING 

MAXIMUM ALLOWABLE HORIZONTAL. SPACING 
(FEET) 

SPACING 
(FEET) 

UP TO 

4 
UP TO 

6 
UP TO 

9 
UP TO 

12 
UP TO 

15  CLOSE  

5 

UP 	TO 

6 6X6 6X6 6X6 6X6 8X8 5 8X8 S 3X6 

TO 

UP 	TO  
 8  6X6 6X6 6X6 8)(8 8X8 5 IOXIO 5 3X6 

10 
UP 	TO 

10 6X6 6X6 8X8 8X8 

— 

8X8 S 10X12 5 3X6 
[ 

See 	. 
Note I  

10 	. 

TO 

15 

UP 	TO 

6 6X8 6X8 6X8 8X8 8X8 

. 

5 IOXIO S 
• 

4X6 

UP 	TO 
8 8X8 8X8 8X8 8X8 8X8 5 12X12 5 4X6 

See 
Note 1 ■ , .1 

See 
Note 	I 

15 

TO 

20 

UP 	TO 
6  8X8 8X8 8X8 8X10 8X10 5 10X12. 5 	' 4X6  

See 
Note I — 

See 
Note 1 

See 

ote 1  
• 

[OVER 
20 SEE NOTE 1 

* Douglas fir or equivalent with a bending strength not less than 1500 psi. 
** Manufactured members of equivalent strength may be substituted for wood. 
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experienced in current trenching practice. 
Shoring systems for me in situations that are 
not covered by the data in this appendix :nest 
be otherwise designed as specified in 
II.1928.652fc). 	. 

(Ii) When any of the following conditions 
are preeent the members specified in the 
Tables are not considered adequate. In this 
case. an  alternative aluminum hydraulic 
shoring system or other type of protective 
system must be designed in accordance with 
41828.852 

(A) When vertical loads imposed on cross 
braces exceed a 100 Pound gravity load 
distributed on a one foot section of the center 
of the hydraulic cylinder. • 

11311Then surcharge loads are present from 
equipment weighing in excess of 20,000 
pounds. 
• (C) When only the lower portion or a 

trench Is shored and the remaining portion of 
the trench Is sloped or benched unless: The 
sloped portion is sloped at an angle less steep 
than three horizontal to one vertical: or the 
members are selected from the tables for use 
at a depth which is determined from the top 
of the overall trench, and not from the toe of 
the sloped portion. 

(e) Use of Tablas D-11. D-1.2 D-L3 and 
D-1.4. The members of the shoring system 
that are to be selected using this informaunn 
are the hydraulic cylinders, and either the 
vertical shores or the horizontal wales. When 
a waler system is used the vertical timber 
sheeting to be used is also selected from 
these tables. The Tables D-L2 and D-L2 for 
vertical shores are used in Type A and B soils 
that do not require sheeting. Type B soils that 
may require sheeting. and Type C soils that 
always require sheeting are found in the 
horizatual wale Tablas De.1.3 and D-1.4. The 
sail type must first be determined in 

- accordance with the sloe classification 
system described in appendix A to subpart P 
_of part 19251. Using the appropriate table, the 
selection of the size and spacing of the 
members is made. The selection is based on 
the depth and width of the trench where the 
members are to be installed. In these tables 
the vertical spacing is held constant at four 
feet on center. The tables show the maximum 
horizontal spacing of cylinders allowed for 
each size of wale in the wider system table. 
and In the vertical share tables. the hydraulic 
cylinder horizontal spacing is the same as the 
vertical shore epacing. 
• (f) Example to Illastrate the Use of the 

Table& 	 • - 
(1) Example 1: 
A trench dug in Type A soil is 6 feet deep 

and 3 feet wide. From Table D-1.1: Find 
vertical shone and 2 inch diameter cylinders 
spaced a feet on center (oz.) horizontally and 
1 feet on center (o.c.) vertically. (See Figures 
1 & 3 for typical installations.) 

(2) Example 	 • 	•' 
.A trench is dug in Type B sail that does.  not 

require sheeting. 13 feet deep and 5 feet wide. 
Flom Table D-1.2: Find vertical shores and 2 
inch diameter cylinders spaced 0.5 feat o.c. 
horizontally and 4 feet o.c. vertically. (See 
Figures 1 & 3 for typical installations.) 

- -(3) A trench Is dug in Type B son that does 
not require sheeting, but does experience 
some minor raveling of the trench face. The 
trench is 16 feet deep and 9 feet wide. From 

Appendix D to Subpart P 

Aluminum Hydraulic Shoring for 
Trenches 

(a) Scope. This appendix contains 
information that can be used when aluminum 
hydraulic shoring is provided as a method of 
protection against cave-ins in trenches that 
do not exceed 20 feet (Lim) in depth. This 
appendix must be used when design of the 
aluminum hydraulic protective system cannot 
be performed in accordance with 
11928.8521c1(2). 

(b) Soil Classification. In order to use data 
presented in this appendix. the soil type or 
types in which the excavation is made must 
first be determined using the soil 
classification method set forth in appendix A 
of subpart P of part 1928. 

(c) Presentation of Information. 
Information is presented in several forms as 
follows: 

(1) information is presented in tabular form 
in Tables 0-4.1. D-12 D-1.3 and E-L4. Each 
table presents the maximum vertical and 
horizontal spacings that may be used with 
various alumimum member sizes and various 
hydraulic cylinder sues Each table contains 
data only for the particular soil type in which 
the excavation ce portion of the excavation is 
made. Tables D-1.1 and 0-12 are lac vertical 

. shores in Types A and B soiL Tables 0-1.3 
and D1.4 are for horizontal waler systems in 
Types B and C soil. 

(2) information concerning the basis of the 
tabular data and the limitations of the data is 
presented in paragraph (d) of this appendix. 

(3) information explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the use of the 
tabular data is presented in paragraph (f) of 
this appendix. 

(5) Miscellaneous notations (footnotes) 
regarding Table 13-1.1 through D-L4 are 
presented in paragraph (g) of this appendix. 

(6) Figures. illustrating typical installations 
of hydraulic shoring. are included just prior to 
the Tables. The illustrations page is entitled 
"Aluminum Hydraulic Shoring Typical 
Installa tione." 

(d) Basth and limitations of the data. 
(1) Vertical shore rails and horizontal 

wales are those that meet the Section 
Modulus requirements in the 0-1 Tables. 
Aluminum material is 6061-T6 or material of 
equivalent strength and properties. 

(2) Hydraulic cylinders spectfications. (i) 2-
inch cylinders shall be a minimum 2-Inch 
inside diameter with a minimum safe working 
capacity of no less than 18.003 pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range of 
cylinder extensions as recommended by 
product manufaturer. 

(II) 3-inch cylinders shall be a minimum 3-
inch inside diameter with a safe working 
capacity of not less than 30.000 pounds axial 
compressive load at extensions as 
recommended by product manufacturer. 

(3) Limitation of application. 	 . . 
(i) It is not intended that the aluminum . 

hydraulic specification apply to every 
situation that may be experienced in the 
field. These data were developed to apply to 
the situations that are most commonly  

• 
Table 0-12 Find vertical shores and 2 inch 
diameter cylinder (with special oversl 	 
as designated by footnote =2) spaced 5.5 feet 
o.c. horizontally and 4 feet o.c. vertically. 
plywood (per footnote (g)(7) to the 13-1 Table) 
should be used behind the shores. (See 
Figures 28 3 for typical installations.) 

(4) Example 4: A trench is dug in previously 
disturbed Type B soiL with characteristics of 
a Type C soil. and will require sheeting. The 
trench is la feet deep and 12 feet wide. 8 foot 
horizoatal spacing between cylinders is 
desired for working space. From Table 0-1.3: 
Fund horizontal wale with a section modulus 
of 14.0 spaced at 4 feet o.c. vertically and 3 
Inch diameter cylinder spaced at 9 feet 
maximum o.c. horizontally. 3 x 12 timber 
sheeting is required at close spacing 
vertically. (See Figure 4 for typical 
Installation.) 

(3) Example 5c A trench is dug in Type C 
soil. 9 feet deep and 4 feet wide. Horizontal 
cylinder spacing in excess of 8 feet Ls desired 
for worldret space- From Table D-1.t Find 
horizontal wale with a section mochilus of 7.0 
and 2 inch diameter cylinders spaced at 6.5 
feet o.mhotisontally. Or. find horizontal wale 
with a 14.0 section modulus and 3 Inch 
diameter cylinder spaced at 10 feet oz. 
benzoate/1y. Both wales are spaced 4 feet o.c. 
vertically. 3 x12 timber sheeting is required 
at close spacing vertically (See Figure 4 for 
typical installation.) 

(g) Footnotes, and general notes. for Tables 
D-1.1. D-12 D-1.3. and D-1.4. 

(1) For applications other than those listed 
In the tables, refer.to I 1928.1552(c)(2) for use 
of manufacturer's tabulated data. For trench 
depths in excess of m feet. refer to 

/0213.6511cX2) and 1928.1552(c)(3). 
(2) 2 Lich diameter cylinders. at this width. 

shalt have atractural steel tube 
(3.5x 3.5 x0.1e75) oversleeves. or structural 
crversleevea of manufacturer's specification. 
extending the full. collapsed length. 

(3) Hydraulic cylinders capacities. (i) 2 inch 
cylinders shall be a minimum 2-inch inside 
diameter with a safe working capacity of not 
less than 18.0(10 pounds axial compressive 
load at maxi= extension. Maximum 
extension is to include full range of cylinder 
extensions as recommended by product 
manufacturer. 

(B) 3-inch cylinders shall be a minimum 3-
bids inside diameter with a safe work 

. capacity of not less than 30.000 pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range of 
cylinder extensions as recommended by 
product mandactarer. 

(4) All spacing indicated is measured 
center to center. 

(5) Vertical shoring rails shall have a 
minimum section modulus of 0.40 inch. 

(6) When vertical shores are used. there 
mast be a minims= of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 
softwood or 0.75 inch. thick. 14 ply, arctic 
white birch (Finland form). Please note that 
plywood is not intended as a structural 
member, but only for prevention of local 
raveling (sloughing of the trench face) 
between shores. 
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(8) See appendix C for timber 
specifications. 

(9) Wales are calculated for simple span 
conditions. 	 • 

(10) See appendix D. item (d). for basis and 
limitations of the data. 
(DIJON CODE 4510-211,111 
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ALUMINUM HYDRAULIC SHORING 

TYPICAL INSTALLATIONS 



TABLE D - 1.1 
ALUMINUM HYDRAULIC SHORING 

VERTICAL SHORES 
FOR SOIL TYPE A 

__ . 
HYDRAULIC CYLINDERS 

DEPTH 
. 	OF 	. 

" TRENCH 	• 

(FEET) 

MAXIMUM 
HORIZONTAL 

SPACING 

(FEET) 

MAXIMUM 
VERTICAL 
SPACING 

(FEET) 

WIDTH OF TRENCH (FEET) 

UP TO 8 OVER 8 UP 
TO 12 

OVER 12 UP 
TO 15 

OVER 	. 
. 	5 

UP TO 
• 10 

8 
. 

4 	. 

, 

- 

. 

• 

° 

. 

i • • 

• 2 INCH 
DIAMETER 

• 
. 

. 

•  . 	. . 	1 

2 INCH 
DIAMETER 

NOTE (2) 

i. 	. 	: 
• 

• . 	. 

3 INCH 
DIAMETER 

. 

• 

OVER 
- 	- 	10 

UP TO 
• : 	15 

, 

' 
• 

_. __. 

8 
• 

OVER 
15 	- 

UP TO
20 

• 

• • 

7 

• 

OVER 20 NOTE (1) 

: 7 

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g) 
Note (1): Sec Appendix D, Item (g) (1) 
Note (2): Sec Appendix D, Item (g) (2) 

Fp 



TABLED- 1.2 
ALUMINUM HYDRAULIC SHORING 

VERTICAL SHORES 
FOR SOIL TYPE B 

HYDRAULIC CYLINDERS 

• 
DEPTH 

OF 
TRENCH 

(FEET) 

MAXIMUM 
HORIZONTAL 

SPACING 

(FEET) 

MAXIMUM 
WIDTH OF TRENCH (FEET)  

VERTICAL 
SPACING 

(FEET) 

UP TO 8 OVER 8 UP 
TO 12 

OVER 12 UP 
TO 15 

OVER 
5 

UP TO 
10 

8 

4 2 INCH 
DIAMETER 

• 

2 INCH 
DIAMETER 

NOTE (2) 

3 INCH 
DIAMETER 

OVER 
10 

UP TO 
15 	- 

6.5 

OVER 
15 

UP TO 
20 

5.5 

OVER 20  NOTE (I) 

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g) 
Note (I): See Appendix D, hem (g) (1) 
Note (2): See Appendix D, Item (g) (2) 
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TABLED- 1.3 

ALUMINUM HYDRAULIC SHORING 
WALER SYSTEMS 
FOR SOIL TYPE B 

WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS 

DEPTH 

OF 

TRENCH 

(FEET) 

VERTICAL 
SPACING 

(FEET) 

• 
WIDTH OF TRENCH (FEET) 

MAX.HORIZ.SPACING 
(ON CENTER) 

SECTION 
MODULUS 

(IN3) 

UP TO 8 
, 

OVER 8 UP TO 12 OVER 12 Up TO15 SOLID 2 FT. 3 Fr. 

_, 

HORIZ. 
SPACING 

CYLINDER 
DIAMETER 

IIORIZ. 
SPACING 

CYLINDER 
DIAMETER 

IIORIZ. 
SPACING 

CYLINDER 
DIAMETER 

0 

OVER 

5 

UP TO 

10 

4 

 3.5 8.0 	v  2 IN 8.0 NOTE(2) 8.0 3 IN 

3x12 7.0 9.0 2 IN 9.0 
2IN 

NOTE(2) 9.0 3 IN 

14.0 12.0 3 IN 12.0  3 IN  12.0 3 IN 

OVER 

10 

UP TO 

15 	• 

4 

3.5 
. 

6.0 2IN 6.0 
2IN 

NOTE(2)  6.0 3 IN 
• 

3x12 
7.0 8.0 3 IN 8.0 3 IN 8.0 3 IN 

.14.0 10.0 3 IN 10.0 3 IN 10.0 3 IN 

OVER 

15 

UP TO 
20 

4  

3.5 5.5  2 IN 5.5  
2IN 

NOTE(31 5.5 3 IN 
• 

7.0 6.0 3 IN 6.0 3 IN 6.0 3 IN 3x12 
. 

14.0  9.0 3 IN 9.0  3 IN 9.0 3 IN 

OVER 20 NOTE (1) 

Footnotes to tables, and general notes on hydraulic shoring, arc found in Appendix D, Item (g) 
Notes (1): Sec Appendix D, item (g) (I) 
Notes (2): Sec Appendix D, hem (g) (2) 
* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales. 
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TABLED- 1.4 
ALUMINUM HYDRAULIC SHORING 

WALER SYSTEMS 
FOR SOIL TYPE C 

. WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS 

DgPTH • • 
OF 

TRENCH 

(MT) 

VERTICAL, 
SPACING 

(FEET) 

. 
WIDTH OF TRENCH (FEET) 

- - 	- 

MAX IIORIZ SPACING  (ON CENTER) 

SECTION 
MODULUS 

(IN3 ) 

UP TO 8 OVER 8 UP TO 12 OVER 12 UP TO 15 

---) 

SOLID 

- 

2 FT. 3 FT. 

HORIZ. 
SPACING, 

CYLINDER 
DIAMETER 

HORIZ. 
SPACING 

CYLINDER 
DIAMETER 

HORIZ. 
SPACING 

CYLINDER 
DIAMETER 

SI EEr  

OVER 
5 

UP TO 
10 

.1 

, 	3.5 6.0 2 IN 6.0 	_ 
2 IN 

NOTE(2) 6.0 3 IN 
• 

3x12 

. 

7.0 6.5 2 IN 	. 6.5 
2 IN 

NOTE(2) 6.5 3 IN - 

14.0  10.0 3 IN 10.0 3 IN 10.0 3 IN 

OVER 
10 

UP TO 
IS 

 4 

. 

3.5 4.0 21N 4.0 
2 IN • 

NOTE(2)  4.0 31N 

3x12 7.0 5.5 3 IN 5.5 3 IN 5.5 3 IN 

14.0 8.0 3 IN 8.0 3 IN 8.0  3 IN 

OVER 
15 

UP TO 
20 

4 

3.5 3.5 2 IN 3.5  
2 IN 

NOTE(2) 3.5  3 IN  

3x12 7.0 5:0 3 IN 5.0 3 IN 5.0 3 IN 

 14.0 6.0 3 IN 6.0  3 IN 6.0 3 IN 

OVER 20 NOTE (1) 

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g) 
Notes (1): See Appendix D, item (g) (1) 
Notes (2): Sec Appendix D, Item (g) (2) 
* Consult product manufacturer and/or qualified engineer tot Section Modulus of available wales. 
!OWN° CODE 4110-21-C 

0 

0 

E. 
C 



15 MAX. VERTICAL RAIL 

2 a 
_4 14 

MYDRAULIC CYLINDER 

VERTICAL 
SPACING G 

41  MAX. 

• MAX. 
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Appendix E to Subpart P—Alternatives to Timber Shoring . 

Figure 1. Aluminum Hydraulic Shoring 

Figure 2. Pneumatic/hydraulic Shoring 
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0 0 0 0 
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Figure 3. Trench Jacks (Screw Jacks) 
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Figure 4. Trench Shields 
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Appendix F to Subpart P—,Selection of Protective Systems 

The following figures are a graphic summary of the requirements contained in subpart P for excavations 20 feet or less in depth. 
Protective systems for use in excavations more than 20 feet in depth must be dee:tined by a registered professional engineer in accordance 
with 1926.852 (b) and (c). 

Is the excavation more 
than 5 feet in depth? 

NO Vr Is there potential 
for cave-in? 

Is the excavation 
entirely in stable rock? 

NO 
Excavation may be 
made with 
vertical sides. 

YES 

u■ZIEIL! 

Excavation must be 
1■111N12■■■ sloped, shored, or 

shielded. 

Sloping  

I

selected. 

Go to Figure 2 

Shorine or shielding 
selected. 

Co to Figure 3 

FlrURE 1 - PRELIMINARY-DECISIONS 

I1UJ/00 coo' 4510-311-1111 



Sloping selected as the 
method of protection 

Excavation must comply with 
one of the following three 
options: 

Option 1: 
51926.652 (b)(2) which 
requires Appendices A 

and B to be followed 

Option 2: 

11926.652 (b)(3) which 
requires other tabulated 

data (see defin;ticn) to 

be followed. 

Option 3: 
51926.652 (b)(4) which 
requires the excavation 
to be designed by a 
registered professional 

engineer. 

45990 	Federal Register / VoL 54. No. 209 / Tuesday. October 31. 1989 / Rules and Regulations 

Will soil classification 

be made in accordance 
with 11926.652 (b)? 

NO YES 

Excavations must comply 
with/1926.652 (b)(1) which 

requires a slope of 1iii:1V 
(34'). 

FIGrRE 2 - SLOPING OPTIONS  
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Shoring or shielding selected 
as the method of protection. 

Soil classification is required 
when shoring or shielding is 
used. The excavation must comply 
with one of the following four 
options: 

Option 1 
51926.652 (c)(1) which requires 
Appendices A and C to be followed 
(e.g. timber shoring). 

Option 2 
51926.652 (c)(2) which requires 
manufacturers data to be followed 
(e.g. hydraulic shoring,trench 
jacks, air shores, shields). 

Option 3 
51926.652 (c)(3) which requires 
tabulated data (see definition) 
to be followed (e.g. any system 
as per the tabulated data). 

Option 4 
31926.652 (c)(4) which requires 
the excavation to be designed 
by a registerPd professional 
engineer :e.g. any designed 
system). 

FIGURE 3 - SHORING AND SHIELDING OPTIONS 

(FR Doe. 8945217 Filed 1040481; &45 am] 
S use CODE 41110-204 
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APPENDIX K 

K.1 HEAT STRESS  

Due to the increase in ambient air temperatures and the effects of 
protective outer wear decreasing body ventilation, there is 
increased potential for injury, specifically heat casualties. Site 
personnel will be instructed in the identification of a heat stress 
victim, the first-aid treatment procedures for the victim, and the 
prevention of heat stress casualties. 

K.1.1 Identification and Treatment 

K.1.1.1 Heat Exhaustion.  

Symptoms. Heat exhaustion usually begins with muscular weakness, 
dizziness, nausea, and a staggering gait. Vomiting is frequent. 
The bowels may move involuntarily. The victim is very pale, the 
skin is clammy, and he or she may perspire profusely. The pulse is 
weak and fast; breathing is shallow. The victim may faint unless 
he or she lies down. This may pass; however, sometimes it persists 
and, while heat exhaustion is generally not considered life 
threatening, death could occur. 

First Aid. Immediately remove the victim to the CRZ in a shady or 
cool area with good air circulation. Remove all protective outer 
wear. Call a physician. Treat the victim for shock (i.e., have 
the victim lie down, raise the feet 6 to 12 inches, and maintain 
body temperature but loosen all clothing). 	If the victim is 
conscious, it may be helpful to give sips of water. Transport the 
victim to a medical facility. 

K.1.1.2 Heat Stroke. 

Symptoms. This is the most serious of heat casualties because the 
body excessively overheats. Body temperatures often are between 
107 and 110°F. The victim will have a red face and will not be 
sweating. 	First there is often pain in the head, dizziness, 
nausea, oppression, and dryness of the skin and mouth. 
Unconsciousness follows quickly and death is imminent if exposure 
continues. The attack will usually occur suddenly. Heat stroke is 
always serious. 

First Aid. Immediately evacuate the victim to a cool and shady 
area in the CRZ. Remove all protective outer wear and all personal 
clothing. Lay the victim on his or her back with the head and 
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shoulders slightly elevated. 	It is imperative that the body 
temperature be lowered immediately. This can be accomplished by 
applying cold wet towels or ice bags to the head and groin. Sponge 
off the bare skin with cool water or rubbing alcohol, if available, 
or even place the victim in a tub of cool water. 	The main 
objective is to cool without chilling. Do not give stimulants. 
Transport the victim to a medical facility as soon as possible. 

K.1.2 Prevention of Heat Stress 

One of the major causes of heat casualties is the depletion of body 
fluids and salts through sweating. Fluids should be maintained in 
the Support Zone. Salts can be replaced by either a 0.1 percent 
salt solution, more heavily salted foods, or commercial mixes such 
as Gatorade. The commercial mixes are advised for personnel on 
low-sodium diets. 

During warm weather, a work schedule will be established that 
allows most work to be conducted during the morning hours, before 
ambient air temperature levels reach highs. 

A work/rest schedule will be implemented for personnel required to 
wear Level B or C protection (i.e., an impervious outer garment) 
with sufficient time allowed for personnel to "cool down" (this may 
require working in shifts). Two hours is the maximum time between 
breaks at Level B or C, regardless of temperature. At elevated 
temperatures, breaks should be scheduled as follows: 

Maximum Time 
Ambient Temperatures 
	

Between Cool Down 
Breaks  

Above 90°F IX hour 
85° to 90°F 3i hour 
80° to 85°F 1 hour 
70° to 80°F l) hours 

K.1.3 Heat Stress Monitoring 

Monitoring of personnel wearing impervious clothing should commence 
when the ambient temperature reaches 70°F, with increased frequency 
if ambient temperature increases or as slow recovery rates are 
indicated. 	When temperatures exceed 85°F, workers should be 
monitored for heat stress after every work period. As a screening 
mechanism of the body's recuperative ability to excess heat, one or 
more of the following techniques should be used. 

K-3 



APPENDIX K 

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, 
as early in the resting period as possible. At the beginning 
of the rest period, the HR should not exceed 110 beats per 
minute. If the HR is higher, the next work period should be 
shortened by 10 minutes (or 33 percent), with the length of 
the rest period staying the same. If the pulse rate is still 
above 110 beats per minute at the beginning of the next rest 
period, the following work cycle should again be shortened by 
33 percent. 

2. Measure oral body temperature with a clinical thermometer, as 
early as possible in the resting period. At the beginning of 
the rest period, oral temperature (OT) should not exceed 99°F. 
If OT exceeds 99°F, the next work period should be shortened 
by 10 minutes (or 33 percent), with the length of the rest 
period staying the same. If the OT again exceeds 99°F at the 
beginning of the next period, the following work cycle should 
be further shortened by 33 percent. 	OT should also be 
measured at the end of the rest period to ensure that it has 
dropped below 99°F. 

3. Maintain good hygienic standards by changing clothes 
frequently, showering daily, and allowing clothing to dry 
during rest periods. Persons who notice skin problems should 
immediately consult medical personnel. 

K.2 COLD STRESS 

Cold weather may often cause problems for personnel working 
outside, even at temperatures above freezing. As temperatures drop 
below freezing, the potential for cold weather injuries increases 
dramatically, as does the potential for equipment failure. Because 
of the considerable danger to personnel, outdoor work should be 
suspended if the ambient temperature drops below 0°F (-18°C) or if 
the windchill factor drops below -29°F (-34°C). 	These levels 
represent guidelines that should be used as an action level unless 
the HSO determines and documents otherwise. Table K-1, which shows 
equivalent temperatures (i.e., windchill) for a range of ambient 
conditions, should also be referred to. 

Snow and ice increase the risks to personnel and operations through 
reduced visibility, increased potential for falling injuries, 
reduced on-site mobility, and the increased time required to access 
the site (or off-site support services). 
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In view of these factors, it is critical that the HSO establish 
site-specific safety, and operating protocols, and that all on-site 
personnel be made aware of the risks. 

K.2.1 Local Cold Injuries 

Local cold injuries affect specific areas of the body (e.g., 
fingers, ears, or toes), including the more commonly recognized 
injuries described in the following subsections. 

K.2.1.1 Chilblains. 

Chilblains is a chronic condition affecting the skin and peripheral 
capillary circulation, resulting from prolonged exposure of the 
bare skin, primarily in the extremities, to temperatures at or 
below 60°F. The best method of preventing and treating chilblains 
is to cover and protect the skin, thereby avoiding prolonged 
exposure to the cold. 

K.2.1.2 Frostbite. 

Frostbite is freezing of the hands, feet, ears, and exposed parts 
of the face as a result of exposure to very low temperatures. 
Frostbite occurs when ice crystals form in the fluid in cells of 
the skin and tissue. As long as blood circulation remains good, 
frostbite will not occur. 

There are three stages of frostbite: 	incipient frost bite 
(frostnip), superficial frostbite, and deep frostbite. 	The 
classification depends on severity and can range from incipient 
frostbite (frostnip) , which affects the skin; to superficial 
frostbite, which involves the skin and the tissues immediately 
beneath it; to deep frostbite, which is much more serious with 
damage that may affect deeper tissue and even bone. 

Symptoms. Symptoms for each of the three stages of frostbite are 
described as follows. 

FrostniD. Skin first turns red and then later becomes 
pale or waxy white. There may be tingling, stinging, 
aching, an uncomfortable sensation of coldness or 
numbness, or no noticeable symptoms. 

Superficial Frostbite. The skin turns white or gray-
white and is waxy in appearance. It is firm to touch 
(i.e., does not move easily) and the tissue beneath the 

• 

• 
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skin is soft and resilient. There is a lack of sensation 
in the area. 

Deep Frostbite. The tissue is pale, cold, and solid with 
possible blisters and swelling. The hands and feet are 
especially susceptible to deep frostbite. 

Emergency Treatment of Frostbite. Frostnip is easily treated in 
the field by the application of body heat, which should be applied 
before the affected area becomes numb. If frostnip affects your 
fingers and hands, place them against the skin of your chest or in 
your armpits. 

To warm your face, hold a mitten or scarf over the lower part of 
your face and breathe into it. Thaw frozen spots immediately. Do 
not rub affected areas. 

Superficial frostbite usually responds to the application of body 
heat, as described previously. If the skin does not respond to 
body heat or if it resembles the early stages of deep frostbite, 
follow the emergency treatments listed in the following paragraphs. 
DO NOT rub affected areas. 

For deep frostbite, if possible, the injured person should be taken 
to a heated shelter to avoid further frostbite. If it can be done 
without the danger of further frostbite, remove all constricting 
items (e.g., boots, gloves, and socks) from the injured area. 
RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, warm the 
extremities in a carefully controlled water bath (104 to 106°F) 
until tips of the fingers or toes turn pink and feeling is 
restored. If a water bath is not available, either apply wet packs 
(100 to 112°F) to the person's body, or gently wrap frostbitten 
area in blankets or some other warm material. 

DO NOT attempt to thaw the affected parts by exercising them or 
heating them in front of an open fire, heat lamp, radiator, or 
stove. The person could receive a heat injury as a result of 
sensation loss. 
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ACTUAL TEMPERATURE READING (°F) 

50 	40 	30 	20 	10 	0 	-10 	-20 
ESTIMATED 
WIND SPEED 
(in mph) 

calm 
5 
10 
15 
20 
25 
30 
35 
40 

EQUIVALENT CHILL TEMPERATURE (°F 
-30 -40 -50 -60 

-30 -40 -50 -60 

-36 -47 -57 -68 

-58 -70 -83 -95 

-72 f -85 -99 -112 

-82 -96 -110 -121 

-88 -104 -118 -133 

-94 -109 -125 -140 

-98 -113 -129 -145 
-100 -116 -132 -148 

50 	40 	30 	20 	10 	0 

48 	37 	27 	16 	6 	-5 
40 28 16 	4 -9  -24 

36 	22 	9 	-5 	-18 	I -32 

32 18 	4 -10 -25 -39 

30 16 	0 -15 -29 -44 

28 ' 	13 	-2 	-18 	-33 	-48 
27 11 -4 -20 -35 -51 
26 10 -6 -21 -37 -53 

-10 	-20 
-15 	,-26 

-46 

-58 
-67 I 
-74 
-79 
-82 
-85 

-33 

-45 

-53 
-59 
-63 
-67 
-69 

(Wind speeds greater 
than 40 mph have little 
additional effect.) 

LITTLE DANGER 
In <hour with dry skin. 
Maximum danger of 
false sense of security. 

INCREASING DANGER 
Danger from freezing of 
exposed flesh within 1 
minute. 

GREAT DANGER 
Flesh may freeze within 
30 seconds. 

TABLE K-1 
COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED 

AS AN EQUIVALENT TEMPERATURE (UNDER CALM CONDITIONS) 

HEALTH AND SAFETY PLAN 
PART II 

Trenchfoot and immersion foot may occur at any point on this chart. 

Source: Developed by U.S. Army Research Institute of Environmental Medicine, Natick, Massachusetts. 

3.88.94T 
000' .0 
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DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use 
pressure on the affected areas. 	Keep the frostbitten parts 
elevated if possible. Watch to see if CPR is necessary. Give the 
victim warm drinks such as tea, coffee, or soup. DO NOT GIVE 
ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as 
soon as possible, but only after they are warmed. DO NOT allow a 
person with frostbitten feet to walk; walking may cause additional 
damage. 

Medical Treatment of Frostbite. 

Frostnip. Usually does not require medical care. 

Superficial Frostbite. 	Blisters may require medical 
care. 

Deep Frostbite. 	EARLY MEDICAL TREATMENT IS URGENT! 
Transport the victim to medical care facilities at once. 

Prevention of Frostbite. It is far easier to prevent or stop 
frostbite in earlier stages than to thaw and take care of badly 
frozen flesh. To protect the body against frostbite, the following 
precautions should be taken: 

• Wear enough clothing to protect against the cold and 
wind. 

• Wear warm gloves and boots. 

• Pull a scarf or jacket flap over the lower part of the 
face or pull a hood tightly around the face. 

Occasionally exercise the face, fingers, and toes to keep 
them warm and to detect any areas that may have become 
numb. 

• Crew members should watch each other closely, especially 
the face, for signs of frostbite. 

K.2.1.3 Immersion Foot. 

Immersion foot (formerly called trenchfoot) is a cold injury 
resulting from prolonged exposure to near-freezing temperatures 
when standing or walking on wet or swampy ground. 

Symptoms. In the early stages, the feet and toes are pale, cold, 
numb, and stiff, and walking is difficult. If preventive action is 
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not taken, the feet will swell and ache; in extreme cases, this may 
result in irreversible damage to the tissues of the foot or leg. 

Emergency Treatment of Immersion Foot. Handle feet very gently. 
DO NOT rub or massage. If necessary, clean feet carefully with 
soap and warm water, then dry, elevate, and expose to warm but not 
hot air. 

Prevention of Immersion Foot. 	Because the early stages of 
immersion foot are not painful, crew members must be constantly on 
the alert and check feet often when working in cold, wet 
conditions. Keep feet dry by wearing waterproof footgear and 
changing socks frequently because perspiration, trapped inside 
waterproof boots or heavy footgear, can contribute to immersion 
foot symptoms. Avoid standing in wet areas. If feet get wet, dry 
them as soon as possible, warm them with your hands, then use foot 
powder, and change to dry socks. If you cannot change wet boots 
and socks, exercise your feet frequently by wriggling your toes and 
moving your ankles. Never wear tight boots. 

K.2.2 Systemic Cold Injuries 

Systemic injuries are those that affect the entire body system. 
Severe body cooling, known as systemic hypothermia, can occur at 
temperatures well above freezing. Hypothermia, which can be fatal, 
is the progressive lowering of body temperature accompanied by 
rapid, progressive mental and physical collapse. 	A large 
percentage of wilderness deaths are the result of hypothermia. 

Hypothermia is caused by exposure to cold, and is aggravated by 
moisture, cold winds, fatigue, hunger, inadequate clothing or 
shelter, and excessive perspiration from strenuous exercise 
followed by too rapid cooling. 

Hypothermia often occurs between temperatures of 30 to 50°F, which 
most people believe are not dangerous. Crew members should be 
alert for symptoms of hypothermia, especially when temperatures are 
dropping rapidly or when they must work in rain, snow, or ice. 

Hypothermia may occur on land or following submersion in even 
moderately cold water (i.e., 65°F or lower). On land, hypothermia 
may take a full day or more of exposure to develop; however, if the 
conditions are extremely severe, death may occur within a few hours 
of initial symptoms. 

In cold water, death may seem to be from drowning; in reality, it 
is usually the result of hypothermia. In water, skin and nearby 
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tissues chill very fast; in 10 to 15 minutes, the temperature of 
the heart and brain may drop. When the core (i.e., internal body) 
temperature reaches 90°F, unconsciousness may occur; when body 
temperature drops to 80°F, heart failure is possible. 

K.2.2.1 Symptoms. 

In the early stages of hypothermia, the body begins to lose heat 
faster than it can be produced, making an effort to stay warm by 
shivering. When the body can no longer generate enough heat to 
overcome heat loss and the energy reserves of the body become 
exhausted, body temperature begins to drop. This affects the 
ability of the brain to make judgments and also results in loss of 
muscular control. As the body temperature drops, hypothermia 
symptoms become increasingly severe, as shown in the following 
table: 

SYMPTOMS OF HYPOTHERMIA 
APPROXIMATE 

CORE TEMPERATURE 

Person is conscious, alert 
with increased respiration. 
Shivering may become 
uncontrollable as core 
temperature nears 95°F. 

Above 95° 

Person is conscious but 
disoriented and apathetic. 
Shivering is present but 
diminishes as temperature 
drops. 	Below 92°F, 
respiratory rate gradually 
diminishes and pupils being 
to dilate. 

95° to 90°F 

Person is semiconscious. 
Shivering is replaced by 
muscular rigidity. 	Pupils 
are fully dilated at about 
86°F. 

90° to 86°F 

Unconscious; diminished 
respiration. 

Below 86°F 

Barely detectable or 
nondetectable respiration. 

_ Below 80°F 
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K.2.2.2 Emergency Treatment of Hypothermia. 

Move hypothermia victim to shelter and warmth as rapidly as 
possible. In very mild cases, dry clothing and shelter may be all 
that is needed. Gently remove all of the victim's wet clothing (so 
energy is not expended by warming and drying wet clothing) and 
replace it with a dry set. Give the person something warm to 
drink. DO NOT GIVE ALCOHOLIC BEVERAGES. 

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL 
EMERGENCIES. PROVIDE EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm 
bath (with the water kept between 105° and 110°F) is the most 
effective way of warming a victim of hypothermia. NEVER put an 
UNCONSCIOUS VICTIM in a bathtub. 

If it is not possible to give the person a warm bath, use one of 
the following ALTERNATE METHODS: 

• Wrap warm moist towels (or other fabric) around the 
victim's head, neck, sides, and groin. As the packs 
cool, rewarm them by adding warm water (approximately 
105°F). Check the temperature of the water with your 
elbow or the inside of your arm; it should be warm but 
not hot. 

If you are at a remote outdoor location and cannot use 
the other method, make a "human sandwich" by placing the 
unclothed victim in a sleeping bag (or between blankets) 
with two other undressed persons to provide body-to-body 
heat transfer. 	THIS WILL SAVE LIVES. 	Additional 
sleeping bags or blankets can be placed over and under 
the victim. 

DO NOT wrap a hypothermia victim in a blanket without an auxiliary 
source of heat unless it is to protect against any further heat 
loss before treatment can begin, or you need to go for help and 
there is no other alternative. 

Continue treatment once the victim has stabilized. Give warm 
liquids and nourishing food if the person is conscious. Check the 
person for symptoms of frostbite and if necessary, give treatment. 

Handle the patient gently and do not allow him or her to walk. 
Exertion can circulate cold stagnant blood from extremities to the 
central body and cause "after-drop," in which the patient's core 
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temperature drops below the level that will sustain life. ALCOHOL 
CONTRIBUTES TO AFTER-DROP. 

K.2.2.3 Medical Care for Hypothermia. 

HYPOTHERMIA IS A SEVERE EMERGENCY. GET MEDICAL TREATMENT AS SOON 
AS POSSIBLE. Even persons with mild hypothermia should see a 
doctor. 

K.2.2.4 Prevention of Hypothermia. 

In cold weather, never go into the field without wearing adequate 
clothing. Take a complete change of warm clothes and one or two 
extra pairs of socks (in plastic bags). Wear or carry a windproof, 
water-resistant outer jacket and, in rain or snow, wear adequate 
raingear. 

Stay dry. If your clothing becomes wet from perspiration, rain, 
snow, or immersion in water, change it as soon as possible. If you 
start to shiver in a prolonged or violent way, seek shelter at 
once.. Shivering may produce heat but it also uses up energy. 
Violent shivering may be an early sign of hypothermia. 

Avoid accidental immersion in water. Practice boat safety and 
learn cold water survival techniques. If you fall into water and 
you are not very close to shore, remain quiet. Keep your head out 
of water, climb onto the boat, or hold or climb onto any other 
object that will support you and keep you up out of the water. 

K.2.3 Safety/First Aid Equipment  

In view of the causes, results, and appropriate treatment of cold 
weather injuries discussed previously, as a minimum, the following 
safety equipment should be included during cold weather operations: 

extra clothing for all personnel 
blankets and/or sleeping bag 
high-energy food and drinking water supply 
toboggan 
tow ropes 

In extreme cold conditions, add the following safety items: 

electric blanket (if an electrical source is available) 
portable emergency generator (with fuel, oil, and cords) 
space heater and fuel 

• 
• 
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K.2.4 General Winter Operations 

Cold weather conditions can severely affect winter operations. The 
Site Manager and HSO must plan work schedules and project tasks 
accordingly. 

K.2.4.1 Preliminary Assessment. 

If you will be working outdoors in cold weather, assess the local 
weather conditions through the news media (i.e., radio, television, 
and newspapers) to determine whether work should progress and/or 
the amount of preparation needed. Carefully consider questions 
such as the following: 

What are the typical wind and weather conditions for the 
period in which you will be working? 

Are the areas in which you will work sheltered or open to 
the wind? 

Is there a place nearby for periodic warming breaks? Can 
you obtain or heat warm food and beverages there? Is 
there a source of drinking water? 

• Are there ways to minimize the length of time that crew 
members will have to work outdoors in the cold? 

If you use a vehicle for a warming area or will use a 
heater in a closed room, how can you ensure there is 
adequate ventilation to prevent carbon monoxide 
poisoning? 

K.2.4.2 Scheduling. 

Wherever possible, try to schedule work during the least severe 
weather. Rotate crew members to keep cold exposures short and 
allow sufficient time for frequent warming breaks. Remember that 
workers in heavy clothing often need more time to complete the 
tasks and may become fatigued more easily. 	Be aware that 
operations may have to be discontinued if winds increase or the 
temperature drops. 

Because winter days are short, scheduling should allow time for 
taking care of equipment and supplies before nightfall. Once it 
becomes dark, it is more difficult to gauge terrain, and 
temperatures are likely to drop. 
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K.2.4.3 Site Access. 

Snow and ice could make travel on site access roads impossible, or 
treacherous at best. Personnel should not be allowed to work on-
site if conditions could severely hamper the arrival or departure 
of emergency vehicles. If the route to off-site medical facilities 
is blocked by snow or ice, an otherwise minor injury could result 
in a major medical emergency. If conditions warrant, the following 
provisions should be made: 

snow removal/plowing services for site access roads 

a dependable, four-wheel-drive vehicle available to on-
site personnel for transporting an injured person to an 
off-site medical facility 

sleeping bags, blankets, a food supply, and water kept 
on-site in the event a sudden storm requires personnel to 
remain overnight 

The HSO is responsible for deciding when weather conditions make 
site access unsafe, thereby requiring work to stop until conditions 
improve. 

K.2.4.4 Equipment and Supplies. 

Obtain equipment and supplies that will help prevent cold stress 
and will help in the treatment of cold stress disorders. Required 
equipment includes a reliable ambient temperature thermometer, a 
wind gauge, and a windchill chart. If the site is potentially 
windy due to a lack of natural or manmade windbreaks (e.g., trees, 
valleys, and structures), try to provide means of shielding workers 
from the wind. If working at a remote location, carry extra food 
and water because hunger and dehydration contribute to cold stress. 
If possible, make provisions for hot food and beverages. Ensure 
that emergency communication equipment is available and operational 
for crew members working in the cold, at heights, or in remote 
locations. 

Close attention must be given to the effects of cold weather on 
field equipment. 	Batteries can be severely affected by cold 
resulting in disabled radios, air monitoring equipment, sampling 
pumps, and vehicles. A supply of fresh batteries, a sufficient 
number of charging units, and a set of automotive jumper cables 
Should be maintained on-site. In addition, the electronics in many 
field instruments such as PI, LEL, and oxygen meters, as well as 
the chemical reactions in detector tubes (e.g., Draeger tubes) can 
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also be adversely affected by the cold. 	The manufacturers' 
literature must be consulted for minimum operating temperatures. 

If at all possible, monitoring well sampling tasks should not be 
scheduled during cold weather. These tasks generally require the 
use of relatively delicate pumps; long, uninsulated stretches of 
tubing; and significant quantities of decontamination solutions. 
Unless considerable effort is expended to prevent pumps, hoses, 
decontamination solutions, and sample containers from freezing, 
attempting to sample monitoring wells in cold weather may be 
counter-productive. Portable shelters should be considered if cold 
weather sampling is necessary. 
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APPENDIX L 

L.1 PERSONNEL DECONTAMINATION 

Decontamination procedures are followed by all personnel leaving 
hazardous waste sites. Under no circumstances (except emergency 
evacuation) will personnel be allowed to leave the exclusion and 
contaminant reduction zones prior to decontamination. A typical 
personnel decontamination station is shown in L-1. Generalized 
procedures for removal of protective clothing are as follows: 

1. Drop tools, monitors, samples, and trash at designated drop 
stations (i.e., plastic containers or drop sheets). 

2. Step into the designated shuffle pit area and scuff feet to 
remove gross amounts of dirt from outer boots. 

3. Scrub outer boots and outer gloves with decon solution or 
detergent and water. Rinse with water. 

4. Remove tape from outer boots and remove boots; discard tape 
and boots in disposal container. 

5. Remove tape from outer gloves and remove gloves; discard tape 
and gloves in disposal container. 

6. If the worker has left the Exclusion Zone to change the air 
tank on the SCBA or the canister on the air-purifying 
respirator, this will be the last step in the decontamination 
procedure. The tank or cartridge should be exchanged, new 
outer gloves and boot covers donned, and the joints taped; the 
worker then returns to duty. 

7. Remove outer garments and discard in disposal container. 

8. Remove respirator and place or hang in the designated area. 

9. Remove inner gloves and discard in disposal container. 

10. If the site requires use of a decontamination trailer, all 
personnel must shower before leaving the site at the end of 
the work day. 
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NOTE: 	Disposable items (i.e., Tyvek coveralls, inner gloves, 
and latex overboots) will be changed daily unless there 
is reason to change sooner. Dual respirator canisters 
will be changed daily, unless more frequent changes are 
deemed appropriate by site surveillance data or personnel 
assessment. 

Maximum and minimum decontamination layouts for PPE Levels A 
through C are shown in Figures L-2 through L-5. 

Pressurized sprayers or other designated equipment will be 
available in the decontamination area for washdown and cleaning of 
personnel, samples, and equipment. 

Respirators will be decontaminated daily and taken from the drop 
area. The masks will be disassembled, the cartridges set aside, 
and all other parts placed in a cleansing solution. Parts will be 
pre-coded (e.g., #1 on all parts of Mask #1). After an appropriate 
time in the solution, the parts will be removed and rinsed with tap 
water. Old cartridges will be discarded in the contaminated trash 
container for disposal. In the morning personnel will inspect and 
reassemble their own masks and readjust the straps for proper fit 
and install new cartridges. 

L.2 SMALL EQUIPMENT DECONTAMINATION 

Small equipment will be protected from contamination as much as 
possible by draping, masking, or otherwise covering the instruments 
with plastic (to the extent feasible), without hindering operation 
of the unit. For example, the PI meter can be placed in a clear 
plastic bag to allow for reading the scale and operating the knobs. 
The PI meter can be partially wrapped, keeping the sensor tip and 
discharge port clear. 

The contaminated equipment will be taken from the drop area and the 
protective coverings will be removed and disposed of in appropriate 
containers. Any dirt or obvious contamination will be brushed or 
wiped with a disposable paper wipe. The units can then be taken 
inside in a clean plastic tub, wiped off with damp disposable 
wipes, and dried. The units will be checked, standardized, and 
recharged as necessary for the next day's operation, and then 
prepared with new protective coverings. 
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L.3 HEAVY EQUIPMENT DECONTAMINATION 

It is anticipated that drilling rigs and backhoes will become 
contaminated during borehole and test-pitting activities. They 
will be cleaned with high-pressure water or steam, followed by a 
soap and water wash and rinse. Loose material will be removed with 
a brush. The person performing this activity will usually be at 
least at the level of protection used during the personnel and 
monitoring equipment decontamination. 

L.4 DISPOSAL OF DECONTAMINATED MATERIALS 

All protective gear, decontamination fluids (for both personnel and 
equipment), and other disposable materials will be disposed of at 
each site. 

Decontamination fluids identified to be contaminated by site 
contaminants (i.e., Liqui-nox, used to decontaminate sampling 
equipment such as split spoons and groundwater sampling pumps) will 
be stored in DOT-approved 55-gallon drums. Contaminated disposable 
materials (e.g., gloves and Tyveks) will be double-bagged and 
stored as is, or placed in DOT-approved 55-gallon drums. 
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M.1 EMERGENCY MEDICAL SERVICES 

Prior to site investigation or activity on hazardous sites, nearby 
health facilities will be evaluated to determine their ability to 
provide for the needs of on-site project staff. Criteria such as 
emergency department physician coverage, decontamination 
capabilities, and available medical specialists will be evaluated. 

M.1.1 On-site First Aid 

An industrial first-aid kit will be provided at the work site; 
contents of the kit will be checked weekly and restocked as 
necessary. 	Other equipment may include oxygen, backboard and 
straps, splints, and a cervical collar. 

At least one person qualified to perform first aid will be present 
on-site at all times during work activity. This person will have 
earned a certificate in first-aid training from the American Red 
Cross or will have received equivalent training. Designated first 
aides will receive regular review training from the American Red 
Cross or the equivalent. 

An eye-wash station will be provided at the work site, as well as 
flushing water for decontamination of boots, gloves, clothing, and 
tools. 

M.1.2 Transportation to Emergency Treatment 

A vehicle will be available at all times to transport personnel to 
the hospital (in the event an ambulance is unnecessary or 
unavailable). 	Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 

M.2 CONTINGENCY PLANNING 

Prior to commencement of on-site activities, the HSO will review 
safety considerations with the field crew. The HSO has overall 
responsibility for adherence to the designated safety precautions 
and assumes the role of on-site coordinator in an emergency 
response situation. 
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All on-site personnel will be familiarized with both the primary 
and secondary route to the nearest hospital Figure 8-1, as well as 
the location of the nearest working telephone or 
radio communication device. A list of emergency telephone numbers 
will be posted in the trailer. 

The local hospital and emergency response team will be advised in 
advance of the work to be performed. The hospital will also be 
briefed on the availability of personnel health data and technical 
support through Environmental Medicine Resources, Inc. 

Emergency communication will be required to ensure positive 
preplanned notification of emergency authorities in the event of 
episodes requiring initiation of contingency plans. Emergency 
communication will include all or parts of the following: 

Coordinate with local agencies, fire and police 
departments, the ambulance service, and the hospital 
emergency room. 

Establish two-way radio communication and a site alarm 
capable of warning site personnel and summoning 
assistance (i.e., airhorn). 

Design an emergency evacuation plan for residents of 
nearby homes. Although evacuation is an unlikely event, 
as a contingency, the HSO will be designated as on-site 
coordinator and will be responsible for implementing the 
plan. The HSO will be made aware of the total number of 
households within a 2,000-foot radius. The Health and 
Safety Plan will provide the emergency contacts required 
and a table will provide a list of residences and 
identifiable operations in the area in the event that 
evacuation is deemed a possibility for a particular site. 

• Investigate possible routes of evacuation prior to any 
activity. 

• If an accident occurs, a copy of an accident report form, 
provided in Appendix N, should be filled out by the HSO 
and filed with the individual's supervisor, the HSM or 
HSS, and Human Resources. A copy should also be retained 
in the project records. 
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M.3 POTENTIAL HAZARDS 

The most common hazards associated with hazardous waste site 
investigation include (1) accidents; (2) inhalation, contact, or 
ingestion of hazardous materials; (3) explosion; and (4) fire. 

M.3.1 Accidents 

Accidents must be handled on a case-by-case basis. Minor cuts, 
bruises, muscle pulls, and the like will still allow the injured 
person to undergo reasonably normal decontamination procedures 
before receiving direct first aid. More serious injuries may not 
permit complete -decontamination procedures to be undertaken, 
particularly if the nature of the injury is such that the victim 
should not be moved. In these cases, arrangements will be made 
with the medical facility and transporter to allow them to take 
proper precautions. The nature and degree of surface contamination 
at a site is generally low enough that emergency vehicles could 
reach the victim on-site without undue hazard. However, if on-site 
access is limited, accident victims may be transported by ABB 
Environmental personnel trained for this response to a point 
accessible by an ambulance. 

M.3.2 Contact and/or Ingestion of Hazardous Materials 

Properly prescribed and maintained protective clothing and 
adherence to established safety procedures are designed to minimize 
this hazard. 	However, it is still possible that contact or 
ingestion of materials may occur. For example, puncture of a 
buried drum of liquid during drilling operations might cause the 
drum contents to contact personnel. Standard first-aid procedures 
should be followed. The drilling rig will have a tank of water 
that may be useful in some circumstances, particularly to flush 
contaminants from any exposed skin areas. Eye-wash bottles will 
also be maintained at the site for emergencies. 	In cases of 
ingestion or anything other than minor contact with known 
substances, the local Poison Control Center and hospital should be 
notified and the victim taken there immediately for further 
treatment and observation. 

M.3.3 Explosion 

The drilling crew should be keenly aware of combustible gas meter 
readings and should withdraw at any indication of imminently 
hazardous conditions (i.e., greater than 20 percent LEL). 	The 
detection of such conditions will be reported to local agencies for 
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potential execution of the evacuation plan, if the situation is 
assessed to warrant such response. 

M.3.4 Fire 

The combustible gas meter is used to provide a warning of imminent 
fire hazards at borings. The greatest fire hazard at the site 
should be recognized as handling the fluids (e.g., methanol and 
acetone) used for certain decontamination procedures. No smoking 
or open flames are allowed on-site. 	Carbon dioxide fire 
extinguishers will be kept at the drilling rig and in the 
decontamination area/field office. The fire department, previously 
informed of site activities, will be called as needed. 

M.4 EVACUATION RESPONSE LEVELS 

Evacuation responses will occur at three levels: (1) withdrawal 
from immediate work area (100 feet or more upwind), (2) site 
evacuation, and (3) evacuation of surrounding area. Anticipated 
conditions that require these responses are described in the 
following subsections. 

M.4.1 Withdrawal Upwind (100 Feet or More)  

Withdrawing upwind (100 feet or more) will be required when 
(1) ambient air conditions contain greater contaminant 
concentrations than guidelines allow for the type of respiratory 
protection being worn (the work crew may return after donning 
greater respiratory protection and/or assessing the situation as 
transient and past); (2) a breach in protective clothing or minor 
accident occurs (the work crew may return when the tear or other 
malfunction is repaired and first aid or decontamination has been 
administered); or (3) the respirator malfunctions requiring 
replacement. 

M.4.2 Site Evacuation 

Evacuation of the site will be required when (1) ambient air 
conditions contain explosive and persistent levels of combustible 
gas or excessive levels of toxic gases; (2) a fire or major 
accident occurs; or (3) explosion is imminent or has occurred. 

M.4.3 Surrounding Area Evacuation 

The area surrounding the site will be evacuated when persistent, 
unsuppressible toxic or explosive vapors from test pits or borings 
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(e.g., pressure release from punctured drum) are released, or air 
quality monitored at several points downwind assess danger to the 
surrounding area. 

M.5 EVACUATION PROCEDURES  

M.5.1 Withdrawal Upwind 

The work crew will continually observe general wind directions 
while on-site. (A simple wind sock may be set up near the work site 
for visual determinations.) Upon observing conditions that warrant 
moving away from --the work site, the crew will relocate upwind a 
distance of approximately 100 feet or farther, as indicated by the 
site monitoring instruments. Donning SCBA and a safety harness and 
line, the HSO and a member of the crew may return to the work site 
to determine whether the conditions noted were transient or 
persistent. If persistent, an alarm should be raised to notify on-
site personnel of the situation and the need to leave the site or 
don SCBA. An attempt should be made to decrease emissions only if 
greater respiratory protection is donned. The HSM, HSS, and client 
will be notified of conditions. 	When access to the site is 
restricted and escape is thereby hindered, the crew may be 
instructed to evacuate the site rather than move upwind, especially 
if withdrawal upwind moves the crew away from escape routes. 

M.5.2 Site Evacuation 

After determining that site evacuation is warranted, the work crew 
will proceed upwind of the work site and notify the security force, 
HSO, and field office of site conditions. If the decontamination 
area is upwind and more than 500 feet from the work site, the crew 
will pass quickly through decontamination to remove contaminated 
outer suits. If the hazard is toxic gas, respirators will be 
retained. The crew will proceed to the field office to assess the 
situation, where the respirators may be removed (if instrumentation 
indicates an acceptable condition). As more facts are determined 
from the field crew, they will be relayed to the appropriate 
agencies. The advisability and type of further response action 
will be coordinated and implemented by the HSO. 

M.5.3 Evacuation of Surrounding Area 

When the HSO determines that conditions warrant evacuation of 
downwind residences and commercial operations, the local agencies 
will be notified and assistance requested. Designated on-site 
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personnel will initiate evacuation of the immediate off-site area 
without delay. 
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HEALTH AND SAFETY FORMS AND DATA SHEETS 
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N.1 HEALTH AND SAFETY AUDIT 

Site Name: 	 Date: 

Auditor: 	  

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER. 

GENERAL 	 YES NO 	COMMENTS  

HASP on-site? 

HASP completely signed off and 
approved? 

OSHA poster posted in trailer? 

Emergency telephone numbers posted 
in trailer? 

Emergency eyewash on-site? 

Emergency shower on-site? 

Stretcher on-site? 

First-aid kit on-site? 

Adequately stocked? 

Proper sanitation facilities? 

DOCUMENTATION AND RECORDKEEPING 

Only personnel listed and approved in 
HASP on-site? 

All personnel properly trained? 
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YES NO 	COMMENTS 

All personnel in health 
monitoring program? 

Daily field records kept by the Site 
Manager? 

Levels of PPE recorded? 

Contaminant levels recorded? 

Site surveillance records kept by HSO? 

Calibration records maintained? 

Accident/incident forms on-site? 

Field team review sheets signed? 

Medical data sheets completed? 

Spare hospital directions available? 

Visitors logbook completed? 

MSDSs for chemicals on-site? 

HASP revisions recorded? 

First-aid kit inspected weekly? 

Are daily safety meetings held? 

Emergency procedures discussed during 
safety meetings? 

EMERGENCY RESPONSES  

Vehicle available on-site for 
transportation to the hospital? 

Fire extinguishers on-site? 

At least two persons trained in CPR 
and first-aid on-site at all times? 
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YES NO 	COMMENTS  

All personnel know who is trained? 

PERSONNEL PROTECTIVE EQUIPMENT  

Proper PPE being worn as specified 
in the HASP? 

Level of PPE being worn: 

PPE adequate for work conditions? 

If not, give reason: 

Upgrade/downgrade to PPE level: 

Has facial hair that would interfere 
with fit of respirators been removed? 

If not, willing to shave if necessary? 

Fit-tested within the last year? 

If Level B, back-up/emergency person 
suited up (except for air)? 

HSO periodically inspects PPE and 
equipment? 

PPE not in use properly stored? 

MONITORING EQUIPMENT 

All equipment listed in HASP on-site? 

Properly calibrated? 

In good condition? 

Used properly? 

Other equipment needed? 
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YES NO 	COMMENTS 

List: 

Monitoring equipment covered with 
plastic to minimize contamination? 

DECONTAMINATION 

Decon line set up properly? 

Proper cleaning tluid used for known 
or suspected contaminants? 

Proper decon procedures used? 

Decon personnel wearing proper PPE? 

Equipment decontaminated? 

Samples decontaminated? 

Disposable items changed twice 
a day or more often if needed? 

WORK PRACTICES  

Proper collection and disposal of 
contaminated PPE? 

Proper collection and disposal of 
decon fluid? 

Water available for decon? 

Buddy system used? 

Equipment kept off drums and ground? 

Kneeling or sitting on drums or 
ground not allowed? 

Personnel avoid standing or walking 
through puddles or stained soil? 
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YES NO 	COMMENTS  

Zones established? 

If night work to be conducted, 
adequate illumination? 

Smoking, eating, or drinking in the 
Exclusion Zone or CRZ not allowed? 

To the extent feasible, contaminated 
materials handled remotely? 

Contact lenses not allowed on-site? 

Entry into excavations not allowed 
unless properly shored or sloped? 

All unusual situations on-site 
listed in HASP? 

If not, what? 

Action taken? 

HASP revised? 

CONFINED SPACE ENTRY  

All confined spaces identified? 

If not, list: 

All appropriate equipment available 
and in good working order? 

Equipment properly calibrated? 

Confined Space Checklists used? 

Checklists completely and correctly 
filled out? 
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N.2 ACCIDENT REPORT FORM 

Site: 	  
Location: 	  
Location of Accident if different from above: 

Project No.: 

 

 

  

Name and Address of Injured: 

SSN:  	DOB:  	Sex: 	  
Years of Service:  	Time on Current Job: 	 Department No.: 
Title/Classification: 	  
Date of Accident: 	  Time of Accident: 	  
Name of Witness: 	  Telephone No.: 	  

Accident Category: 
	

Motor Vehicle 	 Property Damage 	 Fire 
Chemical Exposure 	Near Miss 	 Other 

Severity of Injury or Illness 
	

Non-disabling 	 Disabling 
Medical Treatment 	 Fatality 

Amount of Damage: $ 	  Property Damaged: 

CLASSIFICATION OF INJURY 

.__.. ..._ Fracture 	 Heat Burn 	 _ Cold Exposure 
Dislocation 	 Chemical Burn 	 Heat Stroke _ 	 _ 	 _ 
Sprain 	 Radiation Burn 	 Faint/Dizziness _ 	 __ 

Blister Abrasion 	 Concussion _ 	 -,.... 
Laceration 	 Toxic-Respiratory _ 	 _ 	 _ Bruise  
Puncture 	 Toxic-Ingestion _ 	 _ 	 _ Poison Ivy  
Bite 	 Toxic-Dermal _ 	 ... 	 _ Headache  

___ Respiratory Allergy 
Other (explain) 	  _ 

Parts of Body Affected: 	 

Degree of Disability: 	 

Date Medical Care Received: 

     

     

   

Emergency Service?: 

 

     

Name and Address of Medical Facility: 

   

   

Follow-up Exam Required?: 	 Estimated No. of Days Away from Job: 	 

ACCIDENT LOCATION  (use other side of sheet as needed) 

Causative agent most directly related to accident (i.e., object, substance, 
material, machinery, equipment, and conditions): 

4-90-4 
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Was weather a factor? How? 

Unsafe mechanical/physical/environmental condition at time of accident (be 
specific): 

Unsafe act by injured person and/or others contributing to the accident (be 
specific, must be answered): 

Personal factors (improper attitude, lack of knowledge or skill, slow reaction, 
fatigue, inattention, horseplay): 

MODIFICATIONS 

Level of personal protective equipment required in site safety plan: 	 
Was injured person using required equipment? 	 
If not, how did actual equipment use differ from plan? 

Was personal protective equipment required in site safety plan adequate for site 
conditions? 

If no, what additional equipment was needed?: 

What can be done to prevent a reccurrence of this type of accident (i.e., 
modification of machine, mechanical guards, modification of work practices, 
training)?: 

DETAILED NARRATIVE DESCRIPTION (How did accident occur and why; objects, equip-
ment, tools used, circumstances, assigned duties; be specific): 

Signature of Preparer: 	  Date: 	  

Signature of Site Manager: 	  Date: 	  

SEND COPIES OF COMPLETED FORM TO HUMAN RESOURCES 
AND THE HEALTH AND SAFETY MANAGER OR SUPERVISOR. 

4-90-4 
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forCbiantcal.  s Taken On-site (other.  than -th 

N-9 

Field Team Revim Sheets 

Emergency Eye Wash Stati 

N3 HSO CHECKLIST FOR FIR! J) ,OPERATIONS:::. 

The following is a list of the minimum equipment and materials needed to fulfill the requirements 
for health and safety at a site. This list does not include monitoring equipment, decontamination 
equipment, or personal health and safety equipment (e.g., respirators, tyveks, and boots). 

Need 	Posted? 	Paperwork 



N.4 MATERIAL SAFETY DATA SHEETS  

Acetone 
Alconox 
Benzene 
Benz(a)anthracene 
Benzo(a)Pyrene 
Benzo(ghi)Perylene 
n-Butyl Acetate 
Cadmium Oxide 
4-Chloro-m-Cresol 
Chlorobenzene 
Chloroform 
Chromic Anhydride 
Chrysene 
Dibenz(a,h)Anthracene 
o- Dichlorobenzene 
1,1-Dichloroethane 
2-Dibenzofuranamine 
Di-sec-Octyl Phthalate 
Ethyl Acetate 
Ethylbenzene 
Ethylene Dibromide 
Flouranthene 
Gasoline: Automotive 
Gasoline: Avaition 
Gasoline: Straight Run 
Kerosene 
Lead Chloride 
Liqui-Nox 
Mercury 
Methyl Chloride 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Mineral Spirits 
Nickel Chloride 
Oils: Diesel 
Oils: Miscellaneous: Lubricating 
Oils: Miscellaneous: Penetrating 
Petroleum Naphtha 
Phenanthrene 
Phenol 
Pyrene 
Indeno (1,2,3-cd) Pyrene 
Tetrachloroethane 
Tetraethyl Lead 

N-10 
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Toluene 
Trichloroethane 
Trisodium Phosphate 
Vinylidene Chloride 
m-Xylene 
o-Xylene 
p-Xylene 
Zinc Chloride 

N-10A 



ACETONE ACT 

vos 

Common Synonym 

Ornery! ketone 
Piteenons 
2.Propsnons 

Wows Imuo 	Cotonou 	 Sweet war 

Foots and mixes with water. Rommel:W. muting vapor a 
produced. 

Slav upwind and use wale,  sprat LS 	'vdOcs Down 	vald0,  
Soul od rg odor. schrrteS and call Ire Crerlanmem 	Keep people away 
Slop OrsCharge II p05511ste 
Isolate and remove OsCharged male,lal 
Avord contact *10 (lOu0 and var.' 
holly iota NeaIld and pollutroF codlro ageoC.S 

Fire 

FLAMMABLE. 
Resisted, along vapor trail may 00:1N. 
Vapor may expiode i prowl el an *mimed wee. 

E 77 ',9.'`? .11,  PT, dNe,Ida,  OICONO foam 	0' 011001 010vode 
Wale,  ma) DE me'redlooe OF lilt 
Coo' exposed cOma-v.e•sur111- wale. 

Exposure 

.F....F.7.= 	',Fr 	..,. 	•":- 

VAPOR 
Irriatrog to eyes, now and trot. 
it WOO, may cause Oft ull breathing or loss of conscousness. 
MOVE IC IIeS,  fir 
I' dveatong I..a.f. SICIJ.E.t 	9",,e aMSOa 	reSp,ENO,  
II Evea"Nng .s 0 ,,. 	g■ve orvgen 

LIQUID 	
__ 

	
. 	. 

Irritating to eyes. 
Not irritaling to skin 
IF IN EVES 	Vol eve;;:s Ode- ii, dos,  +ore pen o' water 

Water 

Pollution 

Dangerous to adobe he in high concentrabons. 
May be cianswcsa il n enters ow intakes. 

,o,,,, ,.a , neap' and poSuludr. conlro 	00101311 
hol,),  DIdera10, C.  ,a,dy wale, ,stakes 

1. 	RESPONSE TO DISCHARGE 

lee Reapers. Methods Handbook) 

issue warnirg-non liarnmatitity 

Dispose and Awn 

2. 	LABEL 

	

2.1 	Category: Flammable spud 

	

1.2 	Class 3 

I. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG Compsalbaty Clew Ketone 

	

3.2 	Formula CifiCOCHt 

	

3.3 	1610/1.1N Deeignation 3 1/1090 

	

3.4 	DOT ID leo, 1090 

	

3.6 	CAS Registry No.: 6744.1 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shapsdk Load 

	

4.2 	Color Colorless 

	

4.3 	Odor Sweetish; pleasant resembling that 

of mint or fmmt; pungent Vali. 
penetating wiselsial, Mho*, COMM. 

non-residual 

S. 	HEALTH HAZARDS 

	

5.1 	Persona Protect* Equipment Organs vapor canirw of a...vied mask rim** rubber 

gloves, chemical okay 9099111  or face NOP shed. 

	

511 	Symptoms Following Exposers INHALATION: vapor muting to eyes and MARI memitanes 

acts as an anelthebe in very NEM COM4.1741beng. INGESTION: low order 01 tommity but vary 
naiad to ms•Xus monbronos. SKIN: prolOnpgleaCIOOMP =MOO moos detiatmg of the skin, 

Madly leadwg to derrnetros. 

	

6.3 	Treatment of Exposit.: INHALATION: 11 yeah 6 onsmorne. remove to teat sir and CaO a 

phyacten. seknoster adloal resprabon if breathing is Orogutor or stopped. INGESTION • yawn 

has miaowed tar amounts and s conacieus and not nanng connapons, induce vowing and 

get medial help promptly: no pant anted. known. SKIN: wash well with water EVES: Ikon 

tkrift woo immodately tor et lost 15 On. Coosa a Ovation. 

	

62 	Threshold LOA Vaius 750 PP* 

	

- 5.5 	Short Term IrdoOtIon Liras 10:0 ppm for 30 ran. 

	

IA 	Toxicity by inpeeliore Grade 1; LDio n 5 to 15 9/kg (deg) 

	

67 	Lola Torbay: Not pal/rent 

	

521 	Vapor (Gas) SWUM ChareclerietIcs if present in NO concontratims. vows cause Msleeste 

ergots:. Ce Ire eyes 04 4441Oroto.4 W4141. MO 6 XimPorrY. 

	

Lb 	Lftwid a Solid IrriOnt CharecOrdtics No appocOble Nobel Practical,/ hw7Ness to the Onn 
biome it is very 'idea* and evacerates ougitly from the Os. 

	

6.10 	Odor Threshold: 100 porn 

	

5.11 	IOL14 taus 20000 ppm 

H. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 	Pion Point 4T 0.C.: OT L.C. (Bee Moan! easesament Hmmdbook) 

92 	Flonembie Limits in Alt 26'3..121% A-P-O-R-S 
9.3 	Fire Ertingulehing Agent.: Alcoho loam, 

dry Chornical. carbon ebosgle 

6.4 	Fire Esanguitatrang Agents Not to be 

11. HAZARD CLASSIFICATIONS 

11.1 	Code of Federal Regadelions 

Limb maw in steight 5004 stream me 

scatter and spread fro and should not be 

used. 

5.5 	laftiol Hazards of Combustion Flammable toot 

Products: Not pertinent 112 OAS Nord Patine for Bulk Water 

6.6 	110%0V10e In Flo: Not pertinent Trensponials1. 

6.7 	tendon Temperature: 665T Category 	 Riding 

GA 	Elecblosl Figment Cass I. Group D Fre 	3 

6.9 	Illunrang Rata: 3.9 rnin/rmn. Heath 

6.10 Adiebsec Reno Ternpeorturs Vapor Intent  	1 

Dela not evailabie Loot or Soho irntarrt  	0 

6.11 	IltoicleontotrIc Air to Fuel Rads Potions 	0 

Dos not availatde Wow Poluton 

1.13 	Mose Tempi...tuns Data not soilebte Horan Toszoty  	t 

OSIoltiC Tonally 	1 

7. 	CHEMICAL REACTIVITY 
Aesthete Edict 	1 

144,4L-6t+rty 
Over Chw.4404  	1 

7.1 	Reactivity Mtn Water. No reaction 
Water 	2 

7.2 	Reactivity OM Cornrion Materiels No 

reaction 
SO Roman 	  0 

7.3 	fiteelitty Doirg Tonopah Stale 
11.3 	NFPA Hazard Clorraleationi 

7.4 	Neutraiding Agents lot Acid. end 
Category 	Clesailleation 

Cooties Not pertinent 
Neagh Nazwd (EWE 	 1 

7.6 	Pe en: Not payment 
lorreno 

 
Ftolgy (Red)  	3 

7.6 	Inhibitor of Polymerization 
Firachety (Valor)  	0 

Not pertinent 

7.7 	Molar Ratio (Roactant to 

ProductX Data not evadable 
7.11 	ReacItety Group 16 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical Stale at 15•0 end 1 awn 

Laud 
522 	lioloixase w.iiint 56.06 

12.3 	Doan Point al 1 at m. 

133T - 56.1T - 3263'd 

12.4 	Froezing Point 

I. 	WATER POLLUTION 
-13e•F - -94.7.c - 1713.5.14 

13.5 	Critical Temperature: 

5.1 	Aquatic TOXicity: 055T - 235T w 506.6 

11.250 ppm/24 nr/amfah/didO/tap water 12.6 	Cfilleol Pressor 

13,000 ppm/46 Mime/eat° tin/TL-/ turbid 682 me . se A str4 ,s 4.70 11014/m1  

water 13.7 	Specific Gravity: 

8.1 	Waterfowl Tidally. Not pertinent 0.791 at 20'C (loud) 

0.3 	Biological Oxygen Demand (110DX 12.5 	Lama Surlso Towhees Not Denown 

(Thew) 122%. 5 days 12.9 	Liquid Was, Interlopes' Torreon 

5.4 	Food Chain Concentratkon Potaitiat Not pertnent 

None noted 12.10 	Veep (Gee) Stemma Gravity: 2.0 

12.11 	Robe of Specific Heats of Vapor (Gest 
1 127 

12.12 	latent Neat Of Vaporization: 

220 Fltuit - 122 cave - 
5.11 x 101  an% 

12.13 	Hot of Combustion: -12250 Btu/10 

- -6806 ca,g - -2650 X 101  J/kg 

12.14 	Neal of Decomposition: Not pertinent 

I. 	SHIPPING INFORMATION 12.15 	Hort of Solution: Not pertrom 

12.19 	Neat of Polymerization Not penman 
9.1 	Grades of Pons Technr-s: 99.5% pha 12.25 	Meet of Fusion: 23 42 ear's 

0.5% water Reagent: 09.5% plus 0.5% 12.26 	Limiting Yoko Dew not wadable 
51144 

e.2 	Storage Temperatur.: Ambient 
1227  Red View Wsowe: 725 pas 

9.3 	inert Abnegators No requirement 

5.4 	Venting: Open (flans arrester) or 

preaskre.vacuurn 

NOTES 

JUNE 1985 



)TERIAL SAFETY DATA SHEET 
.W PE. USED TO COMPLY WITH 
SHA'S HAZARD COMMUNICATION STANDARD, 
CFR 1910.1200, STANDARD MUST BE 

. ,a1LTED FOR SPErIFIC REQUIREMENTS. 
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U.S. DEPARTMENT OF LABOR 
OCCUPATIONAL SAFETY AND HEALTH 

ADMINISTRATION 
(NON-MANDATORY FORM) 
FORM APPROVED 	OMB NO 1218-0072 

          

          

          

:::ENTITY (AS USED ON LABEL AND LIST) 
ALCONnX 	21835-032, 21835-054, 21835-065, 21835-087, 21835-123, WLE19650-A 
L519650-B 

            

            

ECTION I 

          

            

            

ANUFACTURER'S NAME: 
ALCONOX, INC, 

DDRESE: 
7)15 PARK AVENUE SOUTH 
NEW YORK, NEW YORK 10003  

EMERGENCY TELEPHONE NUMBER: 
(212)-473-1300 

TELEPHONE NUMBER FOR INFORMATION: 
(212)-477,-1700 

DATE PREPARED: 
FEB. 1, 1991 

ErTION II - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

ARE NO INGREDIENTS IN ALCONOX WHICH APPEARED ON TFIE OSHA STANDARD 
CFR 1910 SUBPART Z. 

'irTION III -- PHY.7ICAL/CHEMICAL CHARACTERISTICS 

7.1ILING POINT: 	 N.A. 	 SPECIFIC GRAVITY (H? =ii: 	N.A. 

	

POR PRESSURE (MMHG): 	N.A. 	 MELTING POINT: 	N.A. 

	

DENSITY (AIR=1): 	N„A. 	 EVAPORATION RATE: 	N.A. 
(BUTYL. ACETATE=1) 

OLUBILITY IN WATFR: APPRECIABLE (GREATER THAN 10 PERCENT) 
PPEARANCE AND IF 

	

	WHITE POWDER INTERSPERED WITH CREAM COLORED FLAKES- 
ODORLESS 

ECTION IV - FIRE AND EXPLOSION HAZARD DATA 

LASH POINT (METHOD USED): NONE 	 FLAMMABLE LIMITS: 
LEL: N/A 	UEL: 

7:JINGUISHING MEDIA: 
JER, CO2, DRY CHEMICAL, FOAM, SAND/EARTH 

FIRE FIGHTING PROCEDURES: 
FOR FIRES INVOLVING THIS MATERIAL DO NOT ENTER WITHOUT PROTECTIVE. 
EQUIPMENT AND EFLF CONTAINED BREATHING APPARATUS, 
NUSUAL FIRE AND EXPLOSION HAZARDS: NONE 

N/A 
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CTION V - REACTIVITY DATA 

.2,ILITY: STABLE 	 CONDITIONS TO AVOIn: NONE 
!COMPATIBILITY (MATERIALS. TO AVOID): AVOID STRONG ACIDS 
AHARDOUE DECOMPOSITION OR BYPRODUCTS: MAY RELEASE CO2 GAS ON BURNING 

AZARDOUS POLYMERIZATION WILL NOT OCCUR 
DNDITInNS TO AVOID: NONE 
---- 

ECTION VI -- HEALTH HAZARD DATA 

DUTES OF ENTRY: INHALATION--YES 	SKIN-NO 	INGESTION-YES 
EALTH HAZARDS (ACUTE AND CHRONIC): 
INHALATION OF POWDER MAY PROVE LOCALLY IRRITATING TO MUCOUS MEMBRANES. 
INGESTION MAY CAUSE DISCOMFORT AND/OR DIARRHEA. 
ARCINnGENICITY: NTP: NO 	IARC MONnGRAPHS: Nn 	OSHA REGULATED: NO 

IGNE AND SYMPTnMS OF EXPOSURE: 
EXPOSURE MAY IRRITATE MUCOUS MEMBRANES.. MAY CAUSE SNEEZING, 

EDICAL CONDITIONS GENERALLY 'AGGRAVATED BY EXPOSHRE: 
RESPIRATORY CONDITIONS' NAY BE AGGRAVATED BY POWDER, 

1ERGENrY AND FIRZ.T Arc) PROCEnURES: 
-YEE-FLUEH WITH PLENTY nf,  WATER FOR lc; MINUTES EKIN-FLUEH WITH PLENTY OF 

-H..HTER INGESTION-DRINK LARGE QUANTITIES OF WATER, GET MEDICAL ATTENTION FOR 
:....;ISCOMEORT 
------------------------------------------------------------- ---------------- 

HCTION VII -- PRECAUTIONS FOR SAFE HANDLING AND USE 

TEPS TO t-: TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 
MATERIAL FOAMS PROFUSELY. SHOVEL AND RECOVER AS MUCH AS POSSIBLE. RINSE 
REMAINDER TO SEWER. MATERIAL IS COMPLETELY BIODEGRADABLE. 

ASTE DISPOSAL. METHOD: 
SMALL QUANTITIES MAY BE DISPOSED OF IN SEWER, LARGE PUANTITIES SHOULD 
BE DISPOSED OF ACCnRnINC, TO LOCAL REQUIREMENTS FOR NON-HAZARDOUS DETERGENT. 

E..CAUTIONE TO BE TAKEN IN HANDLING AND . STORING: 
STORE IN A DRY AREA TO PREVENT CAKING. 

HER PRECAHTInNS: 
NO SPECIAL REQUIREMENTS OTHER THAN THE GOOD INnUSTRIAL HYGIENE AND SAFETY 
PRACTICES EMPLOYED WITH ANY INDUSTRIAL CHEMICAL. 
------------------------------------------------------------------------------ 

'ION VIII - CnNTRnL MEASURES 

...SPIRATORY PROTECTInN (SPECIFY TYPE): 
DUST MEK 
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NTILATION: LOCAL EXHAUST: NORMAL 
MECHANICAL (GENERAL): N.A. 

FrITECTIVE GLOVES: USEFUL-NOT REQUIRED 
-'REF: PRnTFCTIVF CLOTHING O EQUIPMENT: 
.0T REQUIRED 

ORK/HYGIENIC PRACTICES: 
NO SPECIAL PRACTICES REQUIRED 

PECIAL: N.A. 
OTHER: N.A. 

EYE PROTECTION: USEFUL-NOT REQIIIRED 

'ISSUED 03.'03/92 



I Coalmen Synonyms 
-Same 
Wool* 

Watery baud 	Calory.. 	 CuisineMe odor 

Floats on maw. Flearnabis. irritating yaw is produced Freezing 
pent • 42'F. 

Awes contact cm purl and vapor. Kemp peat. away. 
Wee gouges and sel-conmesed bosom(' apparatus. 
Wu ofl wean spaces and cap Os eleparanant. 
Slop dacha. il pewee. 
Stay wore and use wee spay lo -knock do.-  vow. 
Nonce and roman dercheged mound 
Noisy local learn and poiluten conga apnea. 

", Fire 

FLAMMABLE. - 
Flashback Nang vapor Ind may coax. 
Vapor nip m.o. X Ionaea in an enclosed wee 

Wear oogglas are eattcomanad Manna apparel.. 
Extingosh gen fry chemcd. loam, or carbon Po... 
Wats. may be menace. on be. 
Cool exposed congeners wan water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
lents...ate eyes, nose and throat 
If inhaled. me causal haaasche. eaffc. breathing, cv toes 01 consciousness. 

Mom to be. as. 
If tatting nas stopped gem artificial respason. 
II Peathng is daticu41 eye oneeK. 

UOUID 
antseng to Pin and ryes. 
Harmful 11 swallowed. 

Remoe cantanensed clotting and dent 
Fkah allected *MIS wan panty .28 wee. 
IF IN EYES. hod seeds opan and nom we. plant, of water. 
IF SWALLOWED and wcum • CONSCIOUS. Nov vicuni drrie wale 

or re.. 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous X 4 enters wale intakes. 

riwy local health and P.M. official* 
Nobly operators of nearby water etas.. 

1. 	RESPONSE TO DISCHARGE 

(Soo Responas Methods Handbook) 
issue wraming-Ngh flarrynability 
Restrict access 

2. 	LABEL 

	

2.1 	Category: Flammable Spici 

	

2.2 	Class: 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compatibility Clam Mornabc 
Hydrocarbon 

12 Former C.H. 

	

3.3 	IMO/UN Dodgeville= 3.2/1114 

	

3.4 	DOT ID No.: 1114 

	

3.5 	CAS Registry No.: 71.43.2 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	Physical Stale (00 shipped* LOW 
42 Coker. Cottle. 
4.3 Odor: Nomabc rather pleasefi amok 

odor, charades= odor 

5. 	HEALTH NAZARDS 

6.1 	Personal Noised. Equipment Iryelrecarbon vapor canister, suppled air 0 r • hoes mask; 
hydrocarbon-insoluble tubber or plass gloves chemical goggles or face spun shield; 
hydrocarboninsauble apron ash ea mower... 

L2 	Symptoms Following Expomma Dimness. excilaten. pallor. felkomel by WWWS weakness. 
hoe lac 	breathlessness, dee ccroustion. Corns end possible death. 

11.3 	Treatment of Exposure SKIN: Ikon ern water tollowel by soap rd miler. reme 
campmate:I clothing and wash skin EVES: Push Pal plenty ol wale we creation subsides. 
INHALATION' narrow  kont ellsore nonsdately. Cal a PrysicieL IF breadiese • newer or 
slopped art reoarataban, lelelloetex Oxygen 

6.4 	Threshold Limit Value 10 ppm 
L5 	Sheri Tenn Inhalation U.. 75 ppm kw 30 min. 
LI 	boldly by ingestioe Grate 3; I.D.. 	50 to 500 mg/14 
5.7 	late Toxicity: Laub.. 
SA 	View (gas) IwItant Cheradertatioc If present n ligh concentrations. vapors Tay Mum Intelon 

cd moo or reSpealOry system. The effect is temporary. 
IA 	Uqukl or Solid Irritant Characteristics lemon /wart If spilled on clothing end Mooed to 

wen . may cause ernerung and redden% of Me dam 
5.10 Odor Threshoht 4.68 corn 
LI1 	ICIL14 Value 2.000 ppm 

i‘i  

/ 

L 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 

LI Flesh Point 12-F C.C. Mee Hazard Aspaament Handbook) 

6.2 Flammable Limits in Ain 1.3%4.9% A-T-U-V-W 
6.3 Fire ExtingulaNng Agents: Dry chore.. 

loam, 01 carbon Weis 
6.4 Fire Extinguishing Agents Not le be 

II. 	HAZARD CLASSIFICATIONS Used Water may be indent,* 
ILI Specie Hazards of Caminetion 

Product= Not pennant 11.1 	Cede of Federal Regulelions 

6.6 Behavior in Floe: Vapor • heavier than ak Flammable eiwid 
and may ..,,,,,, conid.bi. 0.,,,,:. , a  11.2 	WAS Haunt Rating for Nail Water 

mac. of ignaicri and Nash back Transport. 

6.7 Ignition Temperature 1097'F Category 	 Rating 

Si Electrical Haar* Clam I. Group D Fire 	3 

6.9 Bunting Rate 6.0 winhnin. Health 

6.10 Addiatic Flame Tomparsture Veep Maw 	  1 

Dna not available Lapel or So. Muni 	I 

6.11 Sloecisionletric At ID Fuel Ratio. Pews 	  3 

Dace not available We. Peden 

6.12 Fiume Temperature: Data mil pa /labia Konen Toxicity 	3 
Awes Tom* 	  1 

7. 	CHEMICAL REACTIVITY 
Aesthefec Egad 	3 

/4.8.-rowy 
7.1 Reactivity With Weber: No reaction 

Otter  Cheeses 	 2 

7.2 Reactivity With Coalmen Matariebe No  
Wale 	1 

' reaction 
Seel Ream. 	  0 

7.3 Stability During Transport Stable 
11.3 WPA Hazard Clesdficaties 

7.4 Hautrailzing Agent. for Ackle and 
Category 	Cesatficallon 

Caustics Nor pertinent 
Health Haw IBMs) 	 2 

7.5 Polymerizatios Not pennant 
Flamnabley (Red)  	3 

7.6 Inhibitor of Porymeilitatiorb 
Peacoat! (Tallow)  	0 

Not pennant 
7.7 Molt Ratio (Reactant I. 

Product* Oats not available 
7B Reactivity Groupe 32 

12 	PHYSICAL MD CHEMICAL PROPERTIES 

12.1 	Physer.al Stet. at 16'C and 1 atns 
leaad 

11.2 	llehecuter MAIM 78.11 
12.3 	Boiling Pent al 1 arc 

176.F .. fill.VC - 353.31( 
12.4 	Freezing Point 

420'F .. 5.5'C . 2711.7*K 
S. 	WATER POLLUTION 123 	Critical Temperatuna 

Lt Aquatic Toxicity: 552.0*F ... 28/3.9*C i. 5611.1( 
S pc./6 hinennow/leireal/distilled 12.6 	Catgut Presser* 
water 710 pea m 48.3 atm - 4.89 leN/m. 
20 porn/24 M/surdsh/TL./tap water 12.7 	Specific Graver 

8-2 Waterfowl Tedder Data not imitable 0.879 at 20'C (bead) 
5.3 Biokeelcal Oxygen Demand (BOOS 12... 	Liquid &Macs Temps 

1.2 lb/lb, 10 days 26.9 dynes/cm ... pass Ni. at 20'C 
1.4 Food Chen Concentration Potenliab 12.9 	Liquid Water interfacial Tension 

None 35.0 Ofnoa/cra ., 0.035 N/rn at 20'C 
12.10 	Vapor Masi Specific Gravity: 17 
1111 	Ratio of Specific Heats of Vapor Massy 

1.061 
1212 	Latent Heat of Vaporization: 

169 Bee/10 ... 04.1 aa/g - 

3.94 X 101  J/14 
12-13 	Heat of Ceenbueberc -17.460 liltu/b 

■ -9600 cal/g ■ --406.0 X 101  J/4 

I. 	SHIPPING INFORMATION 12.14 Her of Decampoelterk Net wane. 
12.16 	Heat of SoMboni Not pennant 

LI Grad. of Punts 12.111 	NW 04 Polyenerizatios Not perlexled 
admen& pure ...---99+% 1215 	Heat of Firkin 30.45 ca1/9 
Thopherielme ----AM+ % 11.211 	Limiting Value Data nal ilyelable 
titration 	----.99+ % 
indulged 90% _____115+% 

11.27 	Reid Vapor Praesepe 3.22 per 

Rowell 	____-_. 90+% 
9.2 Storage Tempenitus Opan 
9.3 Inert Atmosphere No reearenere 
9.4 Pontine Presswevecuum 

NOTES 

BENZENE 
	

BNZ 
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BBC250 	CAS: 56-55-3 	HR: 3 
BENZ(a)ANTHRACENE 
mf: C181-112 	mw: 228.30 

PROP: Colorless Icancts or plates. Bp: 400°, 
mp: 160°. 

SYNS: BA * BENZANTI I RACU.NE * 1.2-BENZAN-

TBRACE.NE * 1.2-BENZta)ANTIIRACENE * I .2-BEN-

ZANTI IRAZEN !GERMAN) * BENZANTIMENE 

* 1.2-BENZ.ANTI IRENE * IIENZOANTIIRACENE 

* 1.2-BENZOANTI IRACENE * BENZOtalANTBRA-

CENE * BENZ013)19-BiNANTI IRENE * BENZ009 

PBENANTI IRENE * 2.3-BENZOPBENANTBRENE 

* 2.3-B1:NM ILNANTIIRENE * NAPIITBANTI RA-

CENE * RCR A WASTE NUMBER U018 * TETRA-

PBENE 

CONSENSUS REPORTS: IARC Canccr Re-
view: GROUP 2A IMEMDT 7.56.87. Animal 
Sufficient Evidence • 1MEMDT 32.135.83; 
IMEMDT 3,45.73. NTP Fourth Annual Rcport 
On Carcinogens, 1984. EPA Gcrictic Toxicol-
ogy Program. Rcportcd in EPA TSCA Inven-
tory. 

SAFETY PROFILE: Confirmed carcinogcn with 
cxperimcntal carcinogenic, neoplastigcnic, tu-
morigcnic data by skin contact and other routcs. 
Poison by intravenous routc. Human mutation 
data reported. It is found in oils, waxes, smokc, 
food, drugs. When hcatcd to decomposition it 
emits acrid smoke and irritating fumes. 



BCS750 	CAS: 50-32-8 	HR: 3 
BENZO(a)PYRENE 

nil: C201-1 12 	mw: 252.32 

PROP: Yellow crystals. Mp: 179°, bp-, 312° 
00 10 mm. lusol in water; sol in benzene, tol-
uene, and xylcnc. 

SYNS: 	 3.4-11ENZ(IVI11ENE 

(rni.IAN) * 3.4-11ENZOPYRENE :J  6:7.11ENZOI'V-

RENE * 3.4-11ENZPYREN (GERMAN) * IIENZ(H)PY-

RENE * 3.,1-11EN4(a)PYRENE * 3.4.111:NZVI'VRENE 

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 2A IMEMDT 7,56,87; Animal 
Sufficient Evidence IMEMDT 32,211,83; 
IMEMDT 3,91,73. Reported in EPA TSCA In-
ventory. 

OSHA PEL: TWA 0.2 mg/m3  

SAFETY PROFILE: Suspected carcinogen with 
experimental carcinogenic, ncoplastigcnic, and 
tumorigcnic data. A poison via subcutaneous, 
intraperitoncal and intrarcnal routes. Experi-
mental teratogenic and reproductive effects. Hu-
man mutation data reported. A common air con-
taminant of water, food, and smoke. When 
heated to decomposition it emits acrid smoke 
and fumes. 



liENZO[ghill'ERYLENE 

SYNON15: 1,12-11enimperylcne; 1,12-licimperylenc; 13(ghi)P. 
CHEMICAL DESIGNATIONS: CAS: 191-24-2; DO] none assigned; mf: 

C2,1112: fw. 276.34; RTECS: DI 6200500. 

PROPERTIES: Solid. MI): 276.8", bp: > 500", plc > 15, K H: 1.4 x 10'7  

atm.m. /mol @ 25" (calcd), II': 7.24 eV, log 	6.89 (calcd), log K u„; 7.10, Su: sol 

in most solvents, S„; 0.26 pg/1_, @ 25", vp: 1.01 x 10-1()  mm @ 25". 
EXPOSURE LIMITS: No individual standards have been set, however, as a 

constituent in coal tar pitch volatiles, the following exposure limits have bccn 

established: NIOSII REL: 10-h TWA 0.1 mumi  (cyclohexanc-extractable 

fraction): 051 IA P11: TWA 0.2 mg/m3  (benzene-soluble fraction); ACGII I TLV: 
TWA 0.2 mum' (bcnixne solubles). 

USE: Research chemical. Derived from industrial and experimental coal 
gasification operations where the maximum conch detected in coal tar streams was 
2.7 mg/m3. 



n-BUTYL ACETATE 
	

BCN 

Common Synonyms 

Acetic aced, n-butyl ester 
Buy acetate 
Butyl ethanol 

Weary bowl 	 Colorless 	 Pleasant Irony odor 

Floats on water. Flammable intuiting vapor is produced. 

Slop oscnarge 0 posszie Keep people away. 
Shut of  ipmoon sources and cal. toe °WenTent .  
Avoid contact *St, Squid end vapor .  
Stay uminnd and use water away to "knock clown" vapor 
Nome and lemon Oxon/cowl meteni. 
Notify local health and pohubOn "'no°,  a0ence. 

Fire 

FLAMMABLE. 
Fluntan alm..trapor trail may arr. 

V  firnowA ceri171;IctrmxittncTrr. co carloorwookioe 
weir may be reflect,. on Ire 
Cool exposed containers with wiper. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irmaang to eyes, nOSe and thrOat 
11 inhales will alum nausea, 
Move to fresh air 
11 br11111Mog hay stopped pure 
It breetning is ckflicult. 	roe 

L101.110 
Imtating to ten and eyes. 
Hermit, if wallowed. 
Remove contaminatec clothing 
Flush elected areas vrtt-  plenty 
IF IN EYES. nos eyelids open 
IF SWALLOWED and victim 

or milk and have victim 
IF SWALLOWED and vIctun, 

CONVULSIONS. or nollyng 

&nines*, headache or ditricu• bresithrop. 

anific.al reararabOn 
oxygen.-  

ancl shOes 
or water 

and hush 14111- plenty  0' water .  
* CONSCIOUS, nave v.ciirn onni water 
moo. vomiting 
0 UNCONSCIOUS 00  HAVING 

viral keep mcl,m,  .14,01. 

Water 
Pollution 

E110C1 of 
Fouling 
May be 

Not*, 
Notrly _ 

on squatit We a unknown. 

rater nukes. 

ten contrp oniciais 
intakes 

Km concomnuons 
to srarekne. 
dangerous if it OnSeri 

local health and poll 
operators o' nerdy ware-  

1. 	RESPONSE TO DISCHARGE 
Mee Response Methods Handbook) 

Issue warnevelarnmability 

leechenical containment 

2. 	LABEL 

2.1 	Category. Flammable Scud 

2.2 Car 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG Cerme0011111y Clew Ester 

	

3.2 	Formula OtiCOO(Ckli).CItt 

	

3.3 	1150/0111 Designation: 3.2/1123 

	

3.4 	DOT ID No.: 1123 

	

3.6 	CAS RegNtry No, 123436-4 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	Phyroel Slate (r ehippeelk Liar 

41 	Color: Colorless 

4.3 	Odor Chtracterisoc, agreeable fruity In 

Low tom.), di agreeable (in Inner 

conc.). nonreedual 

5. 	HEALTH HAZARDS 

IL, 	PP*** *509Fra SeParner All-purpose canter mask, Chemical safety poppies. nibble 

pores. 

62 	Symptoms Following Swoon": SKIN: prolonged or Irecssentty repeated 41xpoorras may lead to 

&tong. INHALATION: headaches. Ozoness, nausea, irritation 01 respiratory person and eyes. 

6.3 	Treatment el Errant EYES: in case of contact. flksh with water for at Nest 15 inn. 

INHALATION: remove hem exposure invredadety. Car a physican. It breethirg a eregular or 

staved, start reeratabon. .Can aster oxygen. INGESTION, induce vomiting and can a 

Perform 
5.4 	Threshold Unit Value: 150 ppm 

6.6 	Short Tow *herrn Lints: 300 wpm for 30 inn. 

6.8 	Teary by Ingarlon: Grade 2, LOH • 0.5 to 5 g/kg 

6.7 	Le* Terry: None 

LS 	Vapor (Gee) IrrItent Cherecterierag Vapor cakes a Night smarting of the eyes or maceatery 

*Mem d warm in nigh concentration The effect a temporary. 

5.11 	Liquid or Sold Intent Cherectentica Minimum hazard. II weed on clothing and allowed to 

remain, may cause smerting and reddereng of the skin. 

6.10 Orr Treanor 10 ppm 

Ell 	10114 Value: 10,000 ppm 

A. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 Flesh Port liKrF D.C., 75'F C.C. (See alaaaaal Arremen1 Handbook) 

62 Flo mere Urn In Alt 1.714.7.6% A.T-U 
II.3 Flre Eitingrakeng Agana Fgam, cry 

chemical. carbon door 

6.4 Fire ErtIngulerrig Agents Nat 55 be 

bleat Water in straight hose abeam tea 

scatter and weed Ire and siv:vid nal be 
11. HAZARD CLASSIMATONS 

used. 11.1 	Cods of Ferri Illegulerma 

6.6 Spoor Hazards 0$ Combustion 
Flernable Ward 

Products: Not pertinent 11.3 HAS Hurt Rating tee Sulk Wetter 

6.8 Sender In Pb'.: Not pertinent Treneretrore 

6.7 Ignition Tomperaturc 760'F C•199017 	 Rater 

6.11 Eleenicall Hamra Cara I, Group 0 Fee 	  3 

6.9 barns Rate: 4.4 mm/chin. Harr 

6.10 Adisballe Flora Tereperatunt War erre 	  1 

Data not available Ural or Soled Meant  	I 

6.11 StrohloinetrIc Al to Flail Ratio Poisons 	2 

Data not ratable Water Port  on 

6.12 Fan* Temperature: Dem not evadable Warren Torn 	  2 

Agree Torn 	  0 

Aselhate Err 	  2 

7. 	CHEMICAL REACTIVITY Reedivity 

Other Chancita 	2 
7.1 Reactivity WI* Water. No reaction 

7.2 RasedvIty with Common Materals: No 
Water 	1 

See Reerwm 	  0 
reacton 

7.3 
11.3 	IWPA Heard Cleselftorket 

Starry During Transport Stare 

Neutrering Agents for Ards and 7.4 
arks 

 
Cpory 	Cleselfroton 

Carr 	pertinent Not peent 
Need,  Hazard (Ban*)  	1 

7.8 Polymerisation Not perbnent 
Flannbeety (Pied)  	3 

7.8 inhibitor of Poirnerlastore 
Romany (Yellow) 	  0 

Not pertinent 

7.7 Meier Redo (Reactant * 
ProductK Data not available 

7.6 neeelfelly Group. 34 

12. PHYSICAL AND CHEMICAL PROPERTIES 

111 	Physlor Stets at 11'C and 1 ark 

Load 
13.2 	liceaculam *eight 116.16 

113 	Grine Paint at 1 dam: 

259T - 126'C - 399'K 

124 	Freezing Port 
-100'F - -73.5*C - 199.7'K 

L 	WATER POLLUTION 12.1 	Calder Twapereters 

5.1 *aura Toartr 562.6*F - 305.9*C w 579 1'K 

44 ppm/48 tv/daphniaTTL../tresh water 12.6 	Carr Preehre 

81 Waterfowl Torlear Data nor available 455 pee w. 31 men - 3.1 MN/mat 

6.3 Dleloreel Oxygen Contend 11100k 12.7 	Specrx Greeter 

0.15 to 0.5 lb/t. 5 dew rem) 52%, 

5 days 

0.875 at 20*C 010..d1 

12.8 	Lard Serfage Tension: 

6.4 Feed Chan Concentration Patentee 14.5 Ores/on w 0 0145 Him at 25'C 

None 11.9 	Mord Water Interterel Tenant 

Mal 57 dynes/cm - 0.057 N/rn at 

22'C 

12.10 raw (Gr) SOP** emettr 
Nor perlinent 

12.11 	Patio ef Speethe errs of Vapor (Gest 

1.0513 

12.12 	Latent tan of Vetionattorg 

133 Stu/S5 - 73.9 cal/g - 

3.09 a 10*  Vag 

A. 	SHIPPING INFORMATION 12.13 	Prot of Ceeditatiors -13.130 Btu/ti 
w. -7294 cel/p = -306 4 a 10.  J/kg 

11.1 &ere of Parr Urethene: 99.5%; wet: 12.14 	fret of Doomposalore NO1 porwern 
98%; commercial: 90-92N 12.16 	Nest of Ssautlere Not ortinent 

52 Storage Terporrunk Arroont 1116 	Her of Polymerlsettore Not peened 
9.3 Inert Atmosphere: No retwirement 11-211 	Its., of hirer Deta not 'verde 
9.4 Venting Open (ham arrIMIllr) lir Erring Vahan Data MI ariable 

1127 Reid *pee rerun 0.5 pee 

NOTES 

JUNE 1985 



FIRE HAZARDS 

A1 Flesh Perot Not Itarnrnable 
62 Mime= IJatits In kr. Not Itarnmable 
6.3 Fin Eatinguiening Aponts Not =orient 
6.4 Fire Ertinetiehint Apnte Net 10 be 

Us= Not pain= 
115 Odeon Hawn of CondretIon 

Products Toxic Wow. mon Mos 
may form in fres 

5.6 Behnke In Fin: Data not amiable 
IL? Ignition Terriperebint Not pertnent 
1111 EMMA= Naze= Not NM= 
6.11 Dump( Rats. Data rot available 
6.70 Adlebetic Rome Tempersturs 

Data not Pan= 
11.11 StoicNoirainc kW le Fur Rs= 

Data not mils= 
5.13 Fie= Temperftwa Deu not avegabie 

10. HAZARD ASSESSMENT CODE 
(fro Huard Afarmornord Handbook) 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal degulsbono 
NO Wad 

11.2 HAS Head Plating leo But Water 
Treneportinert Not Solid 

11.3 NFPA Magni Cisesdketicec 
Not Wed 

7. CHEMICAL REACTIVITY 

7.1 Preecitrty With =ism. No reaction 
7.2 Reactivity PM Common Meterlals Data 

not mite= 
7.3 Stability theint Transport Star. 
7.4 Neutrallizra Agents kw PIP and 

Caustics Not prOment 
7.6 Poly/artistes Not pennon 
75 Manor of Palmerton= 

Not pertinent 
7.7 Molar Rant (Reactant to 

hermit Data nor smite= 
75 Reactivity Ore= Data not =PM 

I. WATER POLLUTION 

1.1 Arent Tosicitr Data not svialatas 

11.2 Waterloo) Today Data not =MP 
5.3 Bkoknical Orypn Demand INOIn 

Nook 
11.4 Food Cher Concentration Penn= 

Concentrated by cha)))sm 

9. SNIPPING INFORMATION 

1.1 Grade. ef Arty: Reapers technical 
5.2 Stomp Tomperstunt *mown 
113 Inert Abrasphere: No requsernere 
0.4 Venting Open 

12 PHYSICAL AND CHEMICAL PROPERTIES 

111 Physical Sire at 15•C and I ems 
SOW 

123 thalacalay Wart 128 4 

12,3 Sang Poird at 1 eta Not perbrom 
(Decomposes) 

12.4 Freezing Peat Not pertinent 
12.$ Crawl Trailers re: Not prbnwa 
125 Critical Promunt. Not portant 
13.7 Gpselfk Omar 

8.55 at 20T mod) 
125 Liquid Swim Tension Not pain= 
12.1 Liquid Woks. Wurfteli TOMICHt 

Not pennon) 
12.10 Velma (Gas)Spwatac &war 

Not pertmeni 
12.11 Ratko et Sorra Nests ot Vapor Mask 

NO pm= 
1112 Lanni Met it Vepertistext 

Not mamas 
12.13 Hat of C.orribtatere Not minims 
12.14 NM at DecemPortas Not htfshom 
1115 Neat of Scalar Nen annent 
1111 Hat of Pannerdatiore Not Waal 
1311 Heat of Fusion. Data not moakabio 
12.26 Lintiling Votes. Data rot welikaie 
1227 Held Vapor Fearer. Data not oven= 

NOTES 

JUNE 1985 

CADMIUM OXIDE 
	

COX 

Cann= Synonyms 

Cern= tens 

Solid 	 Yeacmtmen 	Odatesa 

Seas in inter. 

AVOID CONTACT WITH SOLID AND DUST KEEP PEOPLE ANA` 
Wear a dust respeator .  
Stec discharge 0 possiOle 
!Aware and remove discharged male.: 
Norm 10{11,  «cein and potiolooh contra,' agencies.  

Fire 

Not fiernmere. 
POISONOUS GASES MAY BE PRODUCED IN FIRE. 
Wee' goggles and seir-containec orealhirkg apparatas 

Exposure 

CALL FOP MEDICA,. AiD 

DUST 
POISONOUS IF WHALED. 
II cern PI came cwrirc. 
0 in eyes. hold eyelias ape,  ant flush vet-  pie--, 0 	w ale,  
0 breathing has stOpped 	give anificia' respirafich. 
if b'eriming is ohicuif 	give 00ypen 

SOLID 
!mates; to skin and eyes. 
0 anhoind PI core nausea and vomiting. 
Remove conlaminatec coming and shoes 
Fids,  ahectert areas wilh chanty of water 
IF IN EYES 	nolt eyelids open and flush wi10  D',,"... ,‘' ..,, 
IF SWALLOWED and victim is CONSCIOUS, nave victim oh, Kale' 

0' TO,  end have yin,. induce  vomiting 
:F SWALLOW[ ant v.0100 , UNCONSCIOUS C. .,:!,,a coN,,_..sloNs 

cc,  nornhg erceaf  Kee; victim h.',  

Water 
Pollution 

Effect of Ian oonontrations on aquatic liN • unknown. 
May b. ftnsin,.. 0 A ..u...i. hterle. 

Ncrih iota' heaar-  and wiiitiiie &heels 
Notrty °oval°, of neatiy Kate,  makes 

1. 	RESPONSE TO DISCHARGE 

(floo asopanas Motheas Handbook) 

Should ta =end 
Chancel and =noel treatment 

2. 	LABEL 

2.1 Cebeporr None 
2.2 	Cl... Not polarrent 

3. 	CHEMICAL DESIGNATIONS 

3.1 CO Compstbary Crew Not Wad 
33 Forms C00 

	

3.3 	IMO/UN Dervishes Not infect 

	

3.4 	DOT ID Not 2570 

	

3.5 	CAS Repirry No, 1306.10.0 

A 	OBSERVABLE CHARACTERISTICS 

4.1 	Physical Stan (as shIppedt Solcl 
4.2 Color. Yelicembraern IC from 
4.3 00= Nora 

S. 	HEALTH HAZARDS 

SI 	elIfFoni OnneFFP Equirnent So. okras Ipxond rPonta-. goggle.. nnber gloves 

5.2 	SymPterm Follominl E.PerriI A sinbh snoop to cadmic" MP Mies on cm* severe or 
fats yep enudni, chronic pinning is cherpierind by yap injury (onypnynyrna) and moray 
disiunCton. Imps= probses mem Mac =ant bob' kidney and Far inj.nes may otos. 
Conan with PP causes =non. 

63 	Tniettnord of Exposure: INHALATION: II bore Ns bean learn espouse to Owes apnea 
owele hens cr 4 Coal, eat leeriness. orearanory diaries mop Ha meals .post a. 
ane patient al bad real snit call a orwation. INGEMON aka arra% stop MOON, by 
gt=0 Pik or 002 roes at frequent Annie prom pm* lents: Pek midi= anenbon. 
EVES: Nish with Mr to  al lest 15 M. 

6.4 	Thresheid LPN Vans: 0.05 rngirrif as Cd 
5.5 	Shen Term inaisten Lin= 0.1 merrnr. 30 min 
65 	Torcfly by Interim Grads 3: a* rat LDii m 72 mg/kg 
1.7 	Lai. Today: Dorm( km, rip and ludnay demobs Ps Moen respiratory exposures to 

cadmium salts n neartry. 
GS 	Vapor (Gen) Irritant Cheisclettetkas Data not my ks= 
65 	Lnuld al Sold inflant Cloreoterlabos Data not available 
6.10 Odes Twaythalsk Octanes 
5.11 	IOLSI Ifs= 40 rnoirn* .0 00 



CFE250 	CAS: 59-50-7 	HR:3 
4-CHLORO-m-CRESOL 
la: C71.1700 	mw: 142.59 

PROP: Odorless crystals (when pure). Some-
what sol in water, very sol in organic solvents. 
Mp: 66", bp: 235". 

SYNS: A 	 HAKTOI. k HAKTOLAN 

* FI'IC * p-CI11..01t-m-Citlr.S01. * C111.0. 

x*HI.:No! . 	 !LOMA:RENO'. * p-C111.01(0-m. 

CRESOL * 	.111.( Ht0-011-CHI:N01. * 24111.01(0.11Y. 

A-( -1 II.01t0- 3- I WI )1(0N1101.UENE 

.i-C111.01(0.3-MET1111.1'111:N01. * 3-1‘11:31111.-4. 

Ctn.( )ItI 	11.:NI 	.k 	YITAFACI.  

* . 	!VAR.' * PHI:VENT( H. CAIK 

* RANO IIT k  RANI:N•ANICON * ItCHA WASTE 

• 1.11139 

CONSENSUS REPORTS: Reported in EPA 
TSCA Inventory. Chlorophcnol compounds arc 
on the Community Right-To-Know List. 	• 

SAFETY PROFILE: Poison by intraperitoncal 
and "Subcutaneous routes. Moderately toxic by 
ingestion. An allergen. Incompatible with so-
ck U m hydroxide. When heated to decomposition 
it emits toxic fumes of CI-  and phosgene. 



6. FIRE HAZARDS 

6.1 Flash Point 64'F C.C.; 97'F 0 C 

5.2 Flammable Limits in Abs 1.3%.7 1% 

5.3 Fire Eztingoleitim Agents: Carbon 

dry chemical, loam or water spray 

6.4 Fire Ertirmiehing Agents Not to be 

Used Not penitent 

53 Speer Hazards of Cornisartion 
PrOdocte: Burning an open flame can 

felon Woe phOecolnil end hydrogen 

chloride gases. 

5.6 Behavior In Fire: 14011.1 vapor can travel • 

considerable distance to a soros cd 

ignition and flash beck. 

6.7 IgMbon Temperature: 1 184•F 

le Electrical liezont Data rot waked, 

5.9 Doming Rats (est.) 4 6 mm/min.  

6.10 Adiebelle Flame Temperature: 

Deli not evaded, 

(Conantasol) 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Wrier No reacher 

7.3 Reectivtty with Common Ittaterleis No 

reaction 
7.3 Stability During Transport Stable 

7.4 lieutrelizing Agents for Adds and 

Goads: Nol pertinent 

7.6 Polymertmliort Not pertinent 

7.6 inhibitor of Polymiertiatiort 

Not pertinent 

7.7 Molar Ratio (Reactant to 

Product), Data not evadable 

76 Reacthrity Group: 36 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aeormornord Henoboolo 

A-T-X 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal RegaMone. 

Fiernmebie bawd 
11.2 HAS Pleased Retina for Bub Water 

TranaportatiOot 

Rating 
Fee 	  3 

Health 

Vapor intern 	  0 

Load Or Sold MUM 	 1 

Paeans 	  2 

Water Polution 
Kronen Toicrty 	  
Aquatic 'lowly' 	  3 

Arroltratrc Died 	  2 

Reactivity 

Other Chancels 	 1 

Water 	  0 

Serf Reaction 	 0 

11.3 NFPA Hazard ClamMeatiat 

Category 	Clasetticallon 

Health Hazard (Aral 	 2 

FNmrriabittly (Red) 	 3 
Rea[bwrty (VOW.) 	 0 

11. WATER POLLUTION 

6.1 Aquatic Toxicity. 

20 ppm/96 h/bluegil/TL.,/fresh water 

5.2 Waterfowl Tooldtv Data not availed' 

11.3 Iliodogicel Oxygen Demand (5014 

0.3 tb/113, 5 days 

6.4 Food Chain Concentration Potential 

Data not available 

9. SHIPPING INFORMATION 

9.1 Grade. of Purity: 99.5%, teohrical 

9.2 Storms Temper:slum Ambient 
9.3 Merl Amosphere: No riddivernent 

1E4 Venting Pressure-vacuum 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical Stale et 15'C and 1 also 

LP.] 
11.2 Moiscoiar Weight 112.56 

12.3 liddIng Pont at 1 ant 
270'F - 132T 4051K 

12.4 Freezing Point 
-50 1'F -45 6-C w 227.6'6 

133 Critical Ternperatorw. 

676'F 4,  359'C d. 6376 

12.5 CrItload Promo's: 

656 pm 44 6 atm 4.52 Mhirri. 

12.7 Smoak Orentyt 
1. 11 at 20'C floomfl 

12.5 Upon' Surface Tansies 

33 dynes/an - 0033 ii/rn el 25'C 

12.9 Liquid Water Interlaced Temkin 

3741  dyries.ern - 0 03711 Non at 

20'C 
12.10 Vapor (Gee) SPeolfic Or•WIT. 

Not perbnent 

12.11 Raid of Specific Heels of Vapor Meet 

1.094 

12.12 Latent Heat of Vaporizabon: 
135 Boa/10 	75 caUg 

3 140 X 10' /555 

12.13 Hest it Combitatiort lest) 12.000 Ehu/S 
6700 cal/ - 260 X 100  J/kg 

1214 Neel of Decompoeitiorx Not penman 

13.15 Hest of Soiobarc Not moment 

12.15 Heat of Polynterizatiorc Not peroneri 

1226 Heart of Fuskore 20 40 cel/g 

11.36 Limiting Valve: Data not annul* 

12.27 Reid Vapor Pressure: 0.5 pee 

6. FIRE HAZARDS (Continued) 

all Stoichlornetric All to Foe( Ratio: Data not evadable 
5.12 Marro Temperature: Data not evadable 

CHLOROBENZENE CRB 

Common Synonyms 

Monoontrobenzahe 
Phenyl cNorode 
Benzene 

chi 

1.4C13 

Watery boat/ 	 Colorless 	 Sweet, almond odor 

Sinks on water. Flammable vapor is produced 

Avoc domed'C, wor lip,C 6,0 vapor Kee; peop.e 4045 
Slop CI.SC,64 ,94 A possitsie 
Car lie Clepartment 
Slay uOwnt she use wale,  SOB) to -snodli Cow, 	vapof 
lassie and remove cfsdhargaC Male,.. 
holly ,O.Ce ,  health and polliftion conVO agenoes 

Fire 

FLAMMABLE 
F.66.0406   

  NM
xplIo v100

,  g
trail m a y  occur. 

ose d y
u
ea
,
_
i , W 	co

m
op.

e
ei•c

nited
nec

en
•Es 

Eninguish wit,  05 chernidaf Isar,. 	cr ceMOr CCsiitie 

Exposure 

cAL. 000 MEDICAL_ SI:, 

VAPOR 
If inhaled, will cause coughing or dizziness. 
Not muting to eyes. nose aril throat. N 
	10 treS,  d.' 

I' trealning has SiOdOed 	945 El nd,0 	'earii"SiO° 
I' Oeatrung ss Oftisult 	ove oryrOer-  - 	- 	• 

LIOUID 
'mulling to akin and eyes. 
Harmful d rovallowed 
e.-,-,,„ co,e,,,e, Comninc ens Sr0eS 

Flu,' 00.05101 Sleet .11r piers, 0' water 
IF .5 E`' E5 	hold esefOs oper an: Sifsr w 	wale,  
IF SV.,,,OVVE: and toss IF. C.::%St:,•0.....- S 	nave to,-  Onns Aar, 

o mil, 

Water 

Pollution 

HARMFUL TO AOUATIC LIFE IN VERY LOW' CONCENTRATIONS. 
May be dangerous if it enters water nukes. 

NW, loca• boil!' and widiS 	dh, da'S 
Nov.! °oval°, C'  nearbi. wit, irtereS 

I. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Should be removed 

Chenical and physical treatment 

2. 	LABEL 

2.1 	Categorr Flammable toad 

23 Clem 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compabbeity Mass Halogenated 

hydrocarbon 

	

3.2 	Formula: Crili0 

	

3.3 	IMO/UN Designation: 3.3/1134 

	

3.4 	DOT ID No, 1134 

	

3.6 	CAS Registry No.: 136-90.7 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shipped), Load 

	

4.2 	Color. Colorless 

	

4.3 	Odor laid amine odor. sweet. almond- like: 

OrOmatiC 

S. 	HEALTH HAZARDS 

6.1 	Personal Protective Equipment Organic vapor-ado gas respirator where appropriate; neoprene 
or wmfl gloves; chemical midi: commies, plus face shied where aPPOOnate, rubber footwear; 

apron or inperydus dothrng for Wad Proteddhl herd hat. 

5.2 	Symptoms Following Exposure: Imlatirg to Men, eyes and mums membranes. Repeated 

Infp0fare Pb skin may cause demobs due to detattirg scion. Chronic Mention of vapors or 

nest may result n damage to lungs, War, and kidneys. Acute vapor exposures can cause 

sYmiztorre ranging horn co...piing to transient anesthesia and central nervous system 

derreaskin. 
6-3 	Treatment of Exposure: Get medical attention for an eye exposures and any serious 

overaxposures. Treat the symptoms. INHALATION, remove to dean air, administer oxygen as 

needed. INGESTION: Mae by drinking water It volition Occurs. administer more water. 

Adnienler saline laxative. EYES. flush ltdroighly with wale. SPUN: remove contaminated 

dotting. wash exposed area with soap end water. 

5.4 	Threstioni LW* Value: 75 Ptah 
5.5 	Short Term inhelation Limits: Data not available 

Be. 	Toxicity by ingestion: Gracie 2, LC." = 0.5 to 5 g/ig fret. rabbll 

5.7 	Late ToxicIty: Data not available 

5.6 	Vapor (Gast Irritant Characteristics; Vapors are nonintaing to the eyes and throat 

5.9 	Liquid or Said Irritant Characteristics: Morimurn hazed If spited on Nothing war Mowed to 

remain, may cause smarting and reddening or the skin 

6.10 	Odor Theehont 0.21  PP. 
5.11 	IDLY Vents 2.400 ppm 

JUNE 1985 



CHLOROFORM 
	

CRF 

Cowen Synanywee 

Treemerelhane 

Weary Squid 	Wolter 	 Sam Mx 

Sine H mew elleng saps b produced. 

Avoid contact wrth acascl 
Wu, poppet end seekcOntluned 
Stop dochave if possible 
Not* Mai Pectin and pollunon 

and vapoh Stay up•And 
breathing apparatus.  

Keep people away. 
control %emceed. 

Flre 

Not datnrrobea. 
POISONOUS AND IRRRATING 
vim doggie and setl-contened 

GASES ARE PRODUCED WHEN HEATED. 
breathenp emeritus. 

• 

Exposure 

CALL FOP MEDICAL AID. 

VAPOR 
Indere to met nom and Most. 
II Maid. eel cm. hailacha, mma. etteittess, of loss Cl sonseemenses 
Move to fresh air. 
II breathrop has stopped One archryl respiration. 
If breathrng is &Moult one oeypen 

LIQUID 

=Iv elei and gym 
Ilmalletvel 

Remove contaminated clothing_ 
Flush enacted areas wnh plenty of water. 
IF IN EYES, hold eyelids open and flush stn plenty of water. 
IF SWALLOWED and victim ts CONSCIOUS. have victim drink wale,  

or milk end have victim induce vohninno. 
IF SWALLOWED and victim Is UNCONSCIOUS AND HAVING 

CONVULSIONS, do nothing except keep victim warm.  

As 

Water 
Pollution 

Elbe Cl eir casperstere on awallit Ms le unknown 
May' be dengerum 11 1 enters mew Mies 

Notify local health and pollution conho oh■cials. 
Notrly operators of nearby water intakes 

1. 	RESPONSE TO DISCHARGE 

Melheds ilerwReek) 

conlaniesnt 

2. 	LABEL 

LI CeMPONS Nam 
2J Mom Not pertinant 

Rawest Mee 
Mete  may. 

Restrict access 
Stead te unloved 

1 	CHEMICAL DESIGNATIONS 

LI 	00 Camperlibley Cisme lielopereted 
hydrocarbon 

3.2 Formula Cvas 
1.1 	1110/UN Delignaliert 9.0/1989 
2.4 	DOT ID Ns: 1980 
15 	CAS Pleggeby Ne.: 67464 

4. 	OBSERVABLE EliARACTIMSTIES 

	

4.1 	Physical Rots 044 alappecit Lipid 

	

4.3 	Calm Colorless 
4.1 Odom Proses, meet Mimi 

S. 	HEALTH HALMIOS 

	

LI 	Pewee Preteens EquIperant Oseriml gowns. 50 ppm to 2%; wise, %Stem gm mak 
Above 2%. at/lade sel-contened amen. 

	

L2 	IlymplOme Feliserbs Exposure Medaers ream destares dnaikenses. ramie 

	

L2 	Treatment of Emmaus PIMA/AT/CM SNOWS *Mi. get victim to hell at. keep Nen twin 
and epee and pee voice alIangon. It treading Mom. Mon waked nepreen INGESTION: 
Induce seeing are gel metal Menem. No Mem medals; Vest symptoms. EYES: foal Se 
perry Pf seer ler at Sae 15 Mims and get reetScal atlenticn. SKIN: men len WV and 
seta, twos contatestel dotting and Sea of ahenteal. 

	

1.4 	TImeneld Lee Mies 10 Pen 

	

LS 	Snort Tenn InMiellon Lees 50 ppm les 10 rein. 

	

LI 	Tealdry by Ingeolion Geode t LDs = 0.5 to 5 gryg 

	

L7 	Lola Taster None 

	

' IJ 	Vim Mee) knee Caermierislies Vapm mar I.X10116 rildlOrl Sae,  WM parmrai rid 
and MO emoberalicus inplemenl. Tbs sled le tatreceary. 

	

LS 	lisuld in Said turd Merseerislim Minium hued. V spied on denim and emact to 
mein, my came smiting and rodelleing Cl the sidn. 

110 Oder TVamhelik 306.507 pprn 

	

111 	10LM Vats 1,000 ppm 

L 	FIRE HAZARDS l& 	HAZARD ASSESSMENT CODE 
al P.m Point Not Sarnmetes (Si. limed Aemeantent Illedbeelt) 
6.2 Fenemble Units In Arr. Not gemnable A-X 
11.3 Ire Example 1m Amnia Not mrynent 
SA Fire EringuebIng Agents Plot le be 

La 

Wee Not perterent 
tfecial Maeda el Combusben 11. man cassmunows 

Products Pesems and rising gees 
ars producted Men Meted 11.1 Coca et Petletai Rapala= 

Li Ilehavlor In Is 	Dmemposse, moducing ORMA 

WM give  11.2 SAS Newel Rasing ten kit Weiss 

L7 imam Temperalure Nat garmelde Tramperiatkos 

62 Eleclied Heard Not perinea CatolestrY 	 Itertlem 

LS Sureng Reis Nd dammebla Fre 	1 
LII Adlesec Rom Tampersture Neer 

Osta net amiable Vapor Irritant 	2 

111 Siseahlemetelc Al ta Ft* Reba Lapi0 of SWO Wawa 	1 

OW nal amiable Reim 	  2 
6.13 Rene Tampereures Data not available Wavy Pelmet/ 

Henan Treolly 	1 
Mai 'roomy 	  2 
Astiete Effect 	  2 

7. 	CHEMICAL REACTIVITY Floaelivey 

7.1 Reactlety WM Mem No essebon Claw 	c   I  Choneals 

71 Resellety 	Cannon Merles No with Weer 	. 0 

1050900 Sell Reseal 	  0 

7.3 Stabtey Mats Transport Stale 11.3 FP  MA limed Clasellesgat 

7.4 leserelleng Agents for Acids end Categery 	Oseelletellon 

Camas Not petresant Health named (SIDS)  	2 

7.5 Pelymerlaelst Not pirlinent Fernemblity Mad) 	  0 

72 InNeter of Potweerisallarc Reesclery (Yalos)  	0 

Nd peresen 
7.7 NOW Ratio Mesclant le 

Poses* Data rot sweats* 
72 Rmehlty Onset 36 

12. PHYSICAL AND CHEMICAL rtoeurnis 

12.1 Physiall SIM at 15'C and 1 DM 
Used 

12.2 Melacular Weight 119.39 
12.3 &Ong Wan al 1 all 

142'F .4 61.2'C 4. 234.4'K 
12.4 Preataing Peet 

& 	WATER POLLUTION 
-112.3T - -63.5 T - 206.7-K 

12.5 POW Tempetebre 
Lt iistle Toecely. Data ref rallable 506T - 2132'C .. 536.410 
6.2 Waterfowl Teecity: Data not melee 12.11 ("IOW Pressure 
LS Illeiegleal Oxygen Demand (111005 790 paie - 54 eon s 5.5 MN/en. 

Nona 12.7 Spaced GravIte 
11 Food Chen Cancontrelen PeWa*5 1.49 tet Mt (kW 

None 12.4 Useld Sertace Tarsiert 
27.1 dyne/ ern - 0.0271 Niel at 20'C 

12.9 Liquid Water Interlacle Tamen 
32.0 dynssicen - 0.0326 Nryn IA 20'C 

12.10 Vim (One) Semec Oesvgy: 4.1 
1111 Ratio al SPeclie Neste el Viper Meet 

1.146 
12.12 talsnl Mal el Vsperimtlett 

1116.7 160,/b s‘ 56.3 ce/g - 
2.483 X 10. J/I0 

12.13 lie of Combulaket Not partavent 
12.14 Nee of Deesspeellist Nd perbrent 

5. 	SHIPPING INFORMATION 1215 Nee a/ Seutfars Nd panned 
12.11 ISM of PelyearlaMetc Nd pertmes 

1.1 &Wee Cl Pear Technical. USP 12.26 Hell et Pules 17.62 caito 
9.2 Norge Temperatuna Amber 1226 throw.. Value: Dela rot midi 
12 9,501 Abecepletre No rasseement 1127 Reld Vapor Presaurs 6.39 me 
9.4 Windrow Open 

NOTES 
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CHROMIC ANHYDRIDE 
	

CMA 

Common Synonyms 

Cann* tondo 
airomion trioxide 
Crew* and 

Saha take at 	all red 	 OdorMs 
Meader 

Sinks and name with palm 

Mud contact mil wad and Sat Keep moan nom. 
Weer popped ont.contuned Creaming apparatus, and rubber cmerclothrs2 

Including poops). 
Stay upwind and use wave spray 10 "11/10:111 down" duet 
Motel. and rondo docturped mound. 
Not,ty iccal rosin and pennon control agencoo. 

Fire 

Na rommoble. 
May mum ire on wood with 

='... .. 	ortmtro=da ..." 
 

corremtblea. 
haled 

in • 
 tee.  

pater 

• 

Loa exposed =manors mth 

Exposure 

CALL FOR MEDICAL AID. 

SOLID 
WIN tarnotzdzon 

Remove contannuted clothing and shoes. 
Flush 'fleeted areas with plerriy.ol.yetee. 
IF IN EYES. hold eyelids open and flush orrth plenty ot water. 
IF SWALLOWED and victim is CONSCIOUS, tame nctrn dank water 

or mik. 
DC NOT INDUCE VOMITING. 

Water 

Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May to clangorous Ile It enters wale intakes. 

Nobly local health and main 	officals 
Hotly operators of nearby wake makes. 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

lame warning-water Centivninant 
Ddm/sroo and Gush 

2 	LABEL 

2.1 	Category: Ondium 
22 Clem 5 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO C.onnetibillly Close Not kited 

33 Formula DO. 

3.3 	IMO/UN Deelgnatoro 5.1/1463 

3.4 	DOT ID Na.: 1463 

3-6 	CAS Registry Pio, 1333-82-0 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Male (as Moped); Sand 

	

4.2 	Color. Dark fed 

4J Odor. Not 

S. 	HEALTH HAZARDS 

6.1 	Personal Protect** Equipment Goggles and resonator (Special chromic acid Moro Mrs 

amiable tor reeProtors It present infulalion el dun or Mal 

fa 	Symptoms Following Exposure: Very eritsting to ems and respiratory tact Ingesbco causes 

severe gestrointestinal symptom. Contact with eyes or Mn mums bunt prolonged contact 

produces dermelitio (-chrome sorer"). 

6.3 	Treatment of Expoound INGESTION, cud 5 prryokien; do NOT intim* middling SKIN OR EYES: 

wash eyes thortugny for at Nom 15 min.; flush contacted Ian area' Mtn watert, remove 

contaminated clothing and wash brae num. 

6.4 	Throshold Limit Value, 0.05 mg/m. 

LS 	Short Toro Inhaloaan IJrnIto Not pertront 

LO 	Toiletry by Ingesboro Grads 3: LO.. m 50 to SOO m0/kg 

L7 	Late Toxicity. Lung cancer 

LS 	Yelper (Ooe) inked Onnicierillice Not partnere 

Lil 	Ukid or Said IrrItont Cheracterietice Snore Ian raw* Comae second- and thirOdogres 

bars on Pon contact miry Miriam to the Moo. 
6.10 	Odor Theasholek Not pertinent 

&11 	IOLH Velma 30 norm. 

1. 	FIRE HAZARDS 

6.1 	Proll Point Not fiernrnoble 
62 	Fienenable Limits in And Not liarrensble 
6.3 	rye Extinguishing RIPRis WM. 
6.4 	Fire Erlinguishing Agents Not to Is 

Una Na pertinent 

ILI 	Smola limania of Cornambein 

Proem* Na perbnent 
SA 	DOwneor In Fie Corrientes may explode 
Si 	igrition Toreperebno May irate organic 

meterials on conlaa 

Li 	Elootriesi Name Na patron! 
L9 	Dining Rote Na Oa remble 
Lig Adiabatic Rams Timperotwe 

ate not mailebie 
L11 	DicioNotretric At to Furl Robe 

Den not @mamba 

6.12 Flare Temperature Data not availedas 

It 	HAZARD ASSESSMENT CODE 

(Dee heard Asealwanara Hanaltsocat) 

SS 

II. 	HAZARD CLASSIFICATIONS 

"A Code of Fadard Fklml."^. 

Oxidizer 
11.2 HAS Naomi Refine ler Ike Water 

Transportation Na and 
11.3 IIFPA Nast cuimlneellot 

Cannery 	Cisedfloslion 
Health limird (Due) 	3 
Fiernmiddlity (Fred) 	0 
Reacelvey (Yellow)  	1 

ozy 

7. 	CHEMICAL REACTIVITY 

	

7.1 	Reeadvity With Warier. No reaction 
72 Reoethlty with Common Illotorlsie May 

moo with organic magnets rapidly 

mown he generate sufficient Mat to 

Mal ignI1011. PI010119ed contac4 
partanoly on wood limn, may 
prodigal 5 tee hazard. 

7.3 fltabety Doing Transport Stale 

	

7.4 	Neutron:dna Agents far Adds and 
Carina Flood with miter, race with 

sedum biosrtonste elution. 
7-6 Polymerisation Not pennon 

	

7.11 	Inhibitor of Polymerization 

Not portrant 

7.7 Dolor Rego (Rewire to 

Product9 Dots not available 

	

7.11 	RevelMly Group Data not availebie 

	

12- 	PHYSICAL AND CHEMICAL PROPERTIES 

	

121 	Phystml Stole at 16'C and 1 sic 

Sold 

	

12.2 	Molecule weight 100.01 

	

12.3 	Doing Poise at 1 aloe Na pennon( 

	

124 	Freezing Point Not pennant 

	

12-6 	Critical Tompennwer. Ma pertinent 

	

12.6 	CrIllial Fromm Na pertinent 

	

12.7 	SpocIfic OrrOty. 

2.70 ad 20*C (sod) 

	

12J 	Liquid Surface Tendon Not prawn 

	

I2J 	LAOIS Water Imerfooloi Tension 

Na portrant 

1210 Vapor (Gas) Spkik OravItyt 
Not pertment 

	

12.11 	hobo of Speoffic None of Vapor Kurt 

Na pennant 

	

12.12 	Latin, Neel of Vaportialorc 

Na pertinent 

	

1213 	Heal of CoseboOkes Not pertinent 

	

1214 	Nort of Osoompoolticet Not pennon 

	

1216 	Nor of Soluten No ptronint 

	

12111 	Neal of Polymerlastiorc Na pertinent 

	

12.25 	Neat ol Fusion 37.7 carp 

	

1215 	Limiting Value: Data rot smitalhe 

1237 Reid Vapor Promoter at rot anakas 

1. 	MATER POLLUTION 

&I 	Mitotic Torktly. 

0.01 porn/48 hr/daphnia/TL. 

52 ppro/66 hr/goknoh/died 
6.2 	Waterfowl Toaielty Data rot mailable 

L3 Diological Omen Demsnd (5009 
None 

9.4 	Food Chain Concentration Pennant 

None 

9. 	SHIPPING INFORMATION 

$.1 	Grades of Purity: Toone:al: techrical 

Sofia: 99.75% 

6.2 Stone. Tempendurs at rot weseloble 
9.3 	Inert Atmosphere. Ceti not available 
9.4 	Venting; Date not snake. 

NOTES 

JUNE 19B5 



CML810 	CAS: 218-01-9 	HR: 3 
CHRYSENE 
mf:112 	mw: 228.30 

PROP: Occurs in coal tar. Is formed during 
distillation of coal, in very small amount during 
distillation or pyrolysis of many fats and oils. 
Orthorhombic bipyramidal plates from benzene. 
a 1.274, mp: 254°. Sublimes easily in vacuum, 
bp: 448°. Slily sol in ale, ether, carbon bisullide, 
and glacial acetic acid; moderately sol in boiling 
benzene; instil in water. Chryscnc is generally 
only slily sol in cold organic solvents, but fairly 
sol in these solvents when hot, including glacial 
acetic acid. 

SYNS: 1.2.111:N7.01•111:NANTI IRENE * IIENZOGIWI IE- 

NANTI IRENE * 	 11:NANTI IRENE * 111,.147.- 

(3)1411:NANTIMENI: * 1.2.5.6-01111:14ZONAIIMIA1.1:NI: 

ItCRA WASTE 1.40M111:1t tION) 

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP I IMMIX!' 7,56,87; Animal 
Limited Evidence imEmixr 32,247,83; Animal 
Sufficient Evidence !MEM DT 3,159,73. EPA 
Genetic Toxicology Program. Reported in EPA 
TSCA Inventory. 

OSHA PEL: 0.2 mg/m3  
ACGIH TLV: Suspected Human Carcinogen 
DFG MAK: Animal Carcinogen, Suspected Hu-

man Carcinogen. 
N1OSH REL: (Chryscnc) To be controlled as 

a carcinogen. 

SAFETY PROFILE: Confirmed carcinogen with 
experimental carcinogenic, neoplastigenic, and 
tumorigenic data by skin contact. Human muta-
tion data reported. When heated to decomposi-
tion it emits acrid smoke and fumes. 



DCT400 	CAS: 53-70-3 	HR: 3 
DIDENZ(a,h)ANTHRACENE 

C22111,, 	mw: 278.36 

SYNS: 1.2:.s.(•.1tErmANTIIRAcENE * 1)11A 

* 	1)110.1i pA 	k 	1.2.5.(.-1)11A 	* 	I .2.5.(.-1)11111.N4AN- 

TIIRACEEN 	 * 1.2::"..6.1)11tENI.ANTIIRACLNli 

1.2:S.6-1)1111.N7.0)ANTIIRACE.NE * DIIIEN-

A110,10ANTIIRACENE * 1.2: !..6-1)111ENAOANTIIRA- 

(ENE. 	ItCRA WASTI: NUM111:11. 1.1063 

CONSENSUS REPORTS: 'ARC Cancer Re-
view: GROUP 2A IMINDT 7,56,87; Animal 
SnIlicient Evidence 1■41.,,niny1' 32,299,83; 
IMI. MDT3,178,73. Nil) Fourth Annual Report 
On Carcinogens, 198,1. EPA Gcnciic Toxicol-
ogy Program. Reported in EPA TSCA Inven-
tory. 

SAFETY PROFILE: Confirmed carcinogen with 
experimental carcinogenic, lumorigenic, and 
neoplastigcnic data. Poison by intravenous 
route. Human mutation data reported. When 
healed to decomposition it emits acrid smoke 
and irritating fumes. 



o-DICHLOROBENZENE 
	

DBO 

Common Synonyms 

1. 24ticliktioterowne 
Oresidionabertrene 
Darden E 

LOS 	 Colorless 	 Pleasant Mx 

Sinks M mug. 

Acne contact vein kousd. 
Wear goggles and setr-conlained breathing apparatus. 
Stop sescherge If possible 
Cal, Ins deparenent- 
lsotate and remove discharged material 
Nobly local Nelsen ant polt-ruon control agendas 

Fire 

Congaedle 
POISONOUS GASES ARE CROCKICED IN FIRE. 
new poppies end seti-contarneo breatnrng apparatus. 
Extinguish with water, dry cherrout loam, On CarbOn dioxide, 
Cool exposed containers with water. 

. 

Exposure 

CALL FOR MEDICAL AID 

UOIAD 
M upq to MS and eyes. 

miaowed. 
entO•re

PI 
 contamnssed ciotrting and shoes. 

Flush atlected areas with plenty 0' wet., 
IF IN EYES nod eyelids open aft flush *eh plenty or water 
IF SWALLOWED and victim is CONSCIOUS, Nave tnctim Onnk water 

CO troll and have victim 1,10 ace vomrting. 
IF SWALLOWED me victim* UNCONSCIOUS OR HAVING 

CONVULSIONS, on nothing except keep victim warm 

Water 
Pollution 

ESC of love concentrations on aquatic re is unknown. 
May be denims II a enters wawa Mites. 

Noely loca ■ heart, anc pollution contro ollicals. 
Notrly operators 01 nearby water intake, 

S 

1. 	RESPONSE TO DISCHARGE 
(Si. Response Methods Handbook) 

MOO Inntrv-w11111,  COMarnnent 
Shpuld be removed 
Chongal and dmical treatment 

2. 	LABEL 
2.7 COMM,  None 
1.2 Clam Not maned 

3. 	CHEMICAL DESIGNATIONS 

2.1 Co compeutmy Crew naimensted 
Minx: Mon 

3.2 	Fonedi o-CiffiCli 
32 	INO/Ulif Drignettork 6.1/1591 
24 	DOT ID Plc: 1591 
3.6 CAS Rearry Sat 95-50.1 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	rimier Mae as ehlopidt Lased 
42 Cobs Corded 
4.3 Odor. Aromatic; charades* 

	

5. 	HEALTH HAZARDS 
Li 	Penal* Protective Equarnent Organic vapor-SKI gas rograior. fledges or only pores; 

ChNTICIII May apecteds, lace shield, KM tootwear. pron. ItnitocIn. clothing. 
6.2 	Symptom FOIMilM0 ElpilOWS: Picric Malaten of nit or yams may result in damage to 

Yoga. Om, and kidneys.  Acute saga exposure can cause symptom mgr.; from coughing to 
central flemus sYston delareasian and tranient meads* Initatirg to AS ems. aria MUCOUS 
rrandranae. May at 	dermal*. 

6.3 	Treatment of EIDCOUPIK INHALATION, mime Winn to fresh er, keep ten Met and warm, and 

call a phyagian prdnolly. INGESTION: no Sown antidote; treat eymptonebcally, induce 
*slang and get motion atentim prompay. EYES AND SKIN WM with minty of Inter, gel 
mafiosi et lion for eyes remove contaminated dotting and wash Store reuse. 

L4 	Thseheid LIM Value SO Pm 
64 	Short Tenn Inhelebon Unite 50 ppm fOr IS dri. 
Le 	Tosisfty by Inmates Grace 2: LID. - 0.5 So S g/kg 
6.7 	Las Tedder Coates kidney ma her damps in rats_ Effects winownin Miens. 

14 	timer Mae) Irritant Cluniderellos vapors case moderate Station stab Mt pwittivol we 
Ird high concentrations unplessanL The 10110 i Wrgorry. 

LS 	IJould or SOW WNW Chersierteice Minxes hazard. If spliad on clothing and allomd to 
remah may rem marling and recidering of the skm. 

LIO 	Odor Thresheict 4.0 porn; 50 porn 
LII 	D1.11 Vas 1.700 pprn 

I 

t 	FIRE HAZARDS It 	HAZARD ASSESSMENT CODE 
pee AI Rash Port 165* 0.C.; 155"F C.C. Heard Amearreent Handbook) 

/4.44 8.2 Plenstable Unita In /W1 22%42% 
8.3 Fire EridguleterN Agents Weer. tom 

dry darnipal, or carton diced* 
6.4 Me Extinguishing Ames Nat M be 

tree Not Prom II. 	HAZARD CLASSIFICATIONS 
61 Modal Maw* of Corrtsaton 

Preclude Mateo spas Mckaing 
ltibiwien Mande gas, evacarbons. 

11.1 Cede of Fedora Regulators 
ORIWA 

Mare 11.1 RAS Mad Rains tar Sidi Water 

IS liehrrlar In FM Not psranent Tieraperaden 

SI Millen Temperetwe 111113* Cowan 	 Rating 

LS IDecatel Wank Not prinera Pre 	i 

Si Boring Rate 1.3 rrmihrwL Heigh 

Ed Mbabane Flame Ternarating Tad Mani 	  2 

Dots not saki* Ueda V Sold Mora 	 1 

8.11 WorhaernetrIc Air to Fuel Rabe Poem 	  1 

Data not available Warr Portion 

6.12 Flame Temperatus Oats not made /Men Tedally 	  3 
Moak Toxicity 	  1 
AelerelfiC EOM 	  3 

7. 	CHEMICAL REACTIVITY Frady my 

7.1 
7.2 

Reacthdy WI* Warn No reaction 
Reeettylty with Common Netertale No 

Other ChenSais 	  2 
wale 	  I 

newton Sell FillediP1 	0 

7.3 
7.4 

Stsblity Daring Transport Stable 
Neutielding Agent' for Adds and 

11.3 NFPA Mord Clerliliegart 
Cargo, 	Classdo tlen  e 

Comace Not perinent Heath Nixed (Ben) 	 2 

7.6 Pelyserlsettot Not partawnt Flarnrnabilay (Red 	2 

7.6 InNtitor of Polymerizatiorc Readably (Yawn 	  0 

Not pertinent 
7.7 Solar Ratio (Reactard to 

Pnithatk Data not avriable 
7J Reedfvfly Group. 36 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 aryelgoi Sate st WC and 1 ant 
Ural 

12.2 Nolecolar Weight 147.01 
12.3 Nang ISM st 1 Mc 

35e.rF - 180.5'C - 453.TK 
12.4 firearm Point 

S. 	MATER POLLUTION 
12.1 

0.3.F - 171'C - 256.0'K 
Pillar Tempereturec MO penned 

8.1 Aortic Toddy. ILA Cabal Proems Not mewl 
13 pprn/•/rnerine plankton/no magi/ 
self water 

IL? Speeds Orsgy 
1.306 at 20-C M14.21 

'Tim shad not spedfied. 12.11 Liquid Islas Tense 
62 Waterfowl Toxicity. Data riot mere 37 dmiss/cm - 0.037 Atm at 2(7C 
8.3 sichogiew Oxygen Demand (BOD5 

<0.1% (ghee,.), 1/8 Sy 
12.0 Mead  Water Inartedel Tenors 

led) e,0 dynes/an - 0.04 tom m 20•C 
8.4 Food Chain Comerreellen Polentlak 12.10 Vapor NM) Soothe Grevity 

Data not addable Not perined 
12.11 RIM of Illoodfla Nat' of Mar Peek 

1.080 
12.12 Latent Heel of Vaperrolks 

110 8%/lb - 63.9 cal/g - 
2.6e X 10. J/kg 

12.12 Hest el CantAwirs -7988 Slortt 
.. -4427 cal/g - -185.4 X 110 J/kg 

12.14 Newt of Docceepaellien Not perWere 

9. 	SHIPPING INFORMATION 12.16 Her ef igaJbalt WI porticos 
12.16 Nast of Poldearterlait NU prints 

9.1 C17010 of Purity TechiM 90.5% mm. 12.21 Hest of helm 21.02 Barg 
dictionabensne (reliattrthe + 12.36 Undeng Yam Data no( males 
lawaimets, 80 nin.) Techreca 85% 
orboxlichicrobersing 14.0% 
paradchicroberuene Tectricat 80% 
ortha. 17% pars 2% meta Pixel not 
lees than 90.5% Ms, rot more Men 

12.27 Mold Vow Moms 0.06 pia 

0.5% pars 
92 Storms Temernture Deli not midis 
9.3 inert Abrimpherw. Dee nol erasable 
9.4 Vanes Data not made 

NOTES 
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1,1-DICHLOROETHANE 
	

DCH 

1 - 	Cowinam Synonyms 

4/  Elvfarre Wands 
Ettwawo dohlande 
Chlainabd hydroMonc 

am 

Gay bat 	 Colorless 	 Chloroform OS
etheresi 

Sinks and noes Mb ma. 

Wee' popves, setf-conteoeo breetnocg apparatus, and ntOer overclottang (ncludol 510166). 
Slop akscharpe rl posude Keepeope away. 
Sol off oonrbon $0410.1 and CO!l fire department 
Avid cOntad vein licked. 
liolele and remove dtscharped material. 
Nobly local hearth and pollabon control apences 

Fire 

Flammable. 
POtSOW)US GAS MAY BE PRODUCED a RRE OR WHEN HEATED. 
Coresaws may implode In be. 
Wear googies sno oe-conmlnet breelnekg apparatus 
E,,,;,5' 

 
with &tent it, carbon cicada, of dry chem.!. 

Wel, he/ be Inenect,e Cr fire. 

Exposure 

CALL FOR MEDICAL AO. 

UOUID 
II 1.6106.4d may cause name, vontero and amass 

r.,:r1,....teo'  areas 177,-,  plenty 6! water: 	- 
IF IN EYES, hat eyelids open end livol, with plenty of water. 
IF SWALLOWED and vtcle, a CONSCIOUS have vkclen drink wale, or mils 

and ,mace vocnrong 

Water 

Pollution 

V 

Derowous to watt ale or high owarentbons 
May b* clangervuo 1111~* kaki Ala.... 

Noe,'  Iota, heart, and on,d,r1 	ollioals 
NOV, Open310,6 of nearby wale,  Intakes. 

I. 	RESPONSE TO DISCHARGE 

(See Response Methods Hentbas() 

Ma werninenR llarroubbly. 
Restrict access. 
Chemical and "WM treavnent. 

t 	LABEL 

21 Category: Now 
1.2 Clem Na PeNbent 

3.1 

1.2 
3.3 
3.4 
6.1 

1. 	CHEMICAL DESIGNATIONS 

CO Costwetlbalty Clem Wrowneted 
hydrocerton 

1.40111U144 C.H.O. 
1110/UN DeeKtribolv  Na  hold 
DOT ID No, 2362 
CAI apiary Nix: 75.34-3 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 Plweiwi Bate (as MOP.* 
Gay Rub 

4.2 Calor. Colonies 
4.3 Odor. Cborolom 

6.1 

12 

1.3 

6.4 
LII 
6.5 
1.7 

12 

LI 

5.10 
111 

5. 	HEALTH HAZARDS 

Penang( hamar@ Equatemit In areas ot Par ventabon Ol KOK Nvbenvabil. it 
stattontairad 0150014 weak* alin KO taco nab itould be worn. Cherrkal workers 
goggles. Nebo Bows. and potective MINN Woad be worn 

Symptom Foaming Emporium INHALATION: Platen of NeMatory traM Sayston, anstai% 
ccaphing, diabase, nausea. and vomiting. EYES: Irrlisan lectimaton, and raddening el 
calunctia. SKIN: Platen Padova or boasted Nal contact can podia, a sight ban. 
INGESTION Ingestion Ircidena b Matra handing ii rot coreidend to be a Pliant 
Smaming 01 substantial rams could cause naafi& vending. lainbass. 41404410,4411, 
ewes*. and ckplikey taltra. 

TreeMent of Exposum Cal a data. INHALATION Reran hoer contatirated arm keep 
lam and paw 0 brealltin0 ha bopped. give withal respiabon. AGArirwors amen. EYES: 

FUR with arca amount' of walk or WM bicarbowle of soda solutian. SKIN DWI' with law 

Akwx-Ab of wear. Remove contwrinala Marc. INGESTION: Abbot lc empty Mach; 
WM by adrminaarro has MP later. @MY *via. NO web,  44 14*). 

Manifold Una Value 200 pwn. 
"hail Tat Infaisbon Liallw 250 ppm \ 
Teldolty by Ingestlem Gad. 2 LD.. - 0.5 b 5 ONO PO. 
Lois Toxicity. Chronic espoare may cam liar demos and darnatis. Antral experrnantation 

Ws shown No compound to be *My era:mama and lc retard tea development. 
VI*0,  (ass) WNW Cliorsolortellos Wpm cams a Wight wiarting of be eyes or monnory 

system If mesa Sr hiph CorKlintrillieS. The effect is lenowary. 
UN*, at Sold Want Charalatalas Marna Nab. II splad co cleft% era slimed to 

ratan, nay cause wierlax and nadering ot sat 
Odor Thrsehokt Dots not evellable 
VIA Vara 4,000 pwn 

A 	FIRE HAZARDS IA 'WARD ASSESSMENT CODE 

LI Flesh Point srF 0.C.. 22*F C.C. Mani Aasesstrant Plarelbeek) Wee 

A-P-O-R4 4.2 Raiwriable links In At 5.6A to 11.4% 
la Fie ExlingulehIng AgenYc Alcohol barn 

wow, Iowa CO., by darrial, abort 
tyksorAkkids 

11. 	WARD CIASSWICATIONS 6.4 Rre Fallnpilshing Apra Not to ba 
Used Water may be inwhecliap 

LI Spooli 04ssorts of Comisislion 11.1 	Cads of Poloral laspileasts 

Produabx aim heated to dawrocallion Mt bad 

soft hip* OM Una to phagens. 11.2 NA. lama Rafts tar Ilair Item 

LS 946Nalor In Plan Espkaimn hard Tromporallerc Not bald 

L7 Igralon Tsinperalwa 156•F 11.3 IRA Ilward Cisas11oallors 

Le Eisalrical Hew* Data not avalable Calegery 	Clasolflobion 

LS Wean. Rata: Dela not evataide MIR Heard Wm/ 	 2 

5.10 Abe Mae Temperoaret Flataabay dad 	  3 

Dam not avalleble Raba* Cabal 	  0 

5.11 Saloltiorearic Al le Fug Raw 
Dam not r664.61. 

6.12 Fans Ternporoara Data not warm 

7. 	CHEMICAL REACTIVITY 

7.1 Racially Ma Water. No realm 
lesaltrIty WWI Common SIstarlala Data 72 

not evalable 

73  *IMO Caine Trateport Data we 
railable 

7.4 Neutrellang Agana tor Was and 
Cloaca Data not welade 

7.6 Pelywarbetlorc Date not wallable 
7.8 InhOlter of Polytnerlalarc lab 

Data not availsble 
7.7 boa Retie Bleacterd Io 

halm* Data not wasble 
7.5 Reactivity &WM 30 

12 	PHYSICAL AND CHEMICAL PROPUMES 

12.1 	Physical Male at 1ST owl 1 sic 
Laud 

122 	laslocalir Weight 0207 
12.3 	Wins Pori at 1 Mac 

135.14E - 572•C - 321.5*K 
12.4 	Froisins POInt 

-143.32T .. -67.4T - 175.75W 
A 	WATER POLLUTION o 11.6 	Canal 11411plinllullk 

LI Aquatic Today: 50277 v. 21111T - 534.651( 
Th. Raab lenlorCh) 250 to 275 in)/1 122 	Crawl Passau 
24-har T1.. Brine shrew 320 mo/1 7342 pee - 50 an - 5.065 MN/m4  

24-1,0or T1.. Prowl* 150 no/I 127 	Swift Omar 
4.2 tarterhat Toxicity: Data not masa* 1.174 et 20•C 
4.3 246666666 Orman Darold (110171 112 	Liquid Slobs* Union 

1.14COnt. 005 9/5 4:4 10 der P440144, 
0.002 g/g for 5 days 

24.75 dynes/cm - 0.02475 N/rn at 
23t 

6.4 Food Chain Concentratan Polentle 12.9 	Livid Wass Inarlacial Threlert 
Data not available Dam not evelable 

12.10 	Wpm (Oka) Ilipsollic Orsolly: 322 
12.11 	118110 al Speollk Haas el Vapor Mask 

1.130 at 20rC SWF) 
12.11 	lawit /loll et V 

131.5 11114/16 _V":7, _ 
3.011 0 10..1/It9 

11.13 IOW of Conausliset -4,774 Ihs/o - 

S. 	SHIPPING INFORMATION -2,662 wile - -111 5 104  J/ks 
1214 Hoot of thiesnormillarc Dm rot evalatis 

6.1 Oradea of AMR Data rot avalielas 12.15 Pisa et Solukore Doh not reslakie 
Si Stomp Tempsalaw Cool 1110 Nevi el PoPmarillilleic Das rot mamba 
5.3 Merl Atmospheric Data rot swileas 1125 Heal el Foam Dew tot waliable 
5.4 Yoram Data rot reallable 1126 UMW, Volta Dow rot mamas 

MU Rea Vapor PismiNIR 7.35 pois 

NOTES 
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DDB600 	CAS: 3693-22-9 	HR: 3 
2-DIBENZOFURANAMINE 
mf: C1211,NO 	mw: 183.22 

SYNS: 	* 3.AMIN01)1MiN/A)1.(MAN 

I 2.AMINODIPIMNYLLNE OXIDE 

SAFETY PROFILE: Questionablc carcinogcn 
with experiincntal carcinogenic and winorigenic 
data. Mutation data reported. When Heated to 
decomposition it emits toxic fumes of NO.,.. 



DVL700 	CAS: 117-81-7 	HR: 3 
DI-scc-OCTYL PHTHALATE 
mr: C241'1.11(04 
	mw: 390.62 

SYNS: null' * U1S(2•IIT111.1.111LXYL). 1.2-111UNZENEr 

DICARIJOXVI.ATIL * 

* IIISOPLEA 111 * IIISOFIXX 001' * COMPOUND 

RiP) 	* 	1)AI' (.14 	* 	01:111' 	1)1(1.1:1'1IVI.111:X1•I.)UII- 
•1'I Rolm [MATE. * 1)112-I:•1'1I1'1.111:XVL)1'l mIALATE. 
* 1)10C-111. M IA 	* 	 ET111.1.1110(11, 

rim !MATE * V.ROOPIAST 1'1)0 * 

1'1 	 No 	EVIVIAST 111 

* 1X)1• * Is1.1LX01, 

cut.p.it  imp * Goon.arrli UP 2(4 * I IATCOL 1)01' 

• I IERCOVI.F.X 260 * KODAFIXX 	* MOL• 

LAN 0 * NCI•Ct2733 * NUOPIAZ 001' 	OC• 

TO 	* 0(711. PI m 	* PALATIN01. All 

• PI ITI 'MAC ACID uwcrv►, IisTr.11 * yrrrsiluitca 
PN• 138 	PIATINOL, Al 1 	1'IATIN01. 1)01' 

• RC PLASTICIZER 1)01• 	ReRA ‘VASTE NUMBER 

011211 * IILOMOI. 1)01' * REOMOL, 1) -PW 

• SIC01. 130 * srAiti.F.x Dor 	 ool. 
* Vl..STINOL All 	V INICIZER 110 * WITCIZER 312 

CONSENSUS REPORTS: 'ARC Cancer Re-
view: GROUI' 213 IMEMI)T 7.56.87; Human 
Inadequate Evidence 1M EM DT 29.269,82; Ani-
mal Sufficient Evidence 11v1EM DT 29,269,82. 
NT1' Fourth Annual Report On Carcinogens, 
1984. NTP Carcinogenesis Bioassay (feed); 
Clear Evidence: mouse, rat NTI)TR* NTP-TR-
217,82. EPA Genetic Toxicology Program. Re-
ported in EPA TSCA Inventory. Community 
Right: To-Know List. 

OSHA PEL: (Transitional: TWA 5 nig/m3) 
TWA 5 mg/m3: STU. 10 mg/m` 

ACGIH TLV: TWA 5 mg/m-1; S'I'LL 10 nig/ 
I113  

DFG MAK: 10 ml;/m' 
NIOSI-IREL: (DEMI)) Reduce to lowest feasible 

level 

SAFETY PROFILE: Confirmed carcinogen with 
experimental carcinogenic and tumorigcnic 

	 ti 

data. Experimental. teratogen data. Poison by 
intravenous route. Human systemic effects by 
ingestion: gastrointestinal tract effects. A mild 
skin and eye irritant. When heated to decomposi- 
tion it emits acrid smoke. 



ETHYL ACETATE 
	

ETA 

Common Synonyms 
Acetic gilt ethyl sew 
Monk veer 
Anus' naphtha 
Acskx 'kw 
Elthf egterstote 

Watery *LW 	UMW* 	 Pleasant thirty tem 

Floats on water. Femmes, Meting vapor * produted. 

Stop Orscharge / possible. Keep people away.  
Shut on tgnitron sources and call tire department.  
Stay upwind and use water spray to "knock down" vapor. 
Avoid contact we.,  ',dud and valoor .  

Isolate and remove discharged material .  

Noirky local health and poll:rho," control agencies. 

Fire 

FLAMMABLE 
Fluthl." alto 	MI may Occur. 
Yam may 	II Ogled in an enclosed ma 
Extinguish writ 	dry onerroca: alcohol loam. or ea-bon cho.de. 
Wale.  may be troatleceve on Ire 
Coo' exposed containers with water 	

' 

Exposure 

CALL X0.• MEDCAL AID .  

VAPOR 
Mating to eyes nose and troth 
If Mated Mil muss imelache, doximsa, reuse= Or 

km of conscioseness. 
Move IC hest air 
II breathing ttete Mopped 	give antrtZiialrespiiation 
II breathing IS VICO'. give oxygen.  

UOUID 
= eke we gym. 

N 
to

ob. Al. 
Remowe contaminated clothing and shoes.  
Flush affected areas wit,  plenty or water .  

IF IN EYES. hold eyehon open end tusn with plenty of water .  
IF SV.ALLOWE: and scum it CONSC,0,:1 have victim drink weld 

of met 

Water 
■ Pollution 
/ 

EN* of Or ozeconlystions cr mimic Ilk A unknown. 
May be eisrmerous il II enters veer intakes. 

hotly boa health and Wildi4 0}1,,,,i, 
NctIty operators of  nearby water retakes. 

1. 	RESPONSE TO DISCHARGE 

(Am Amponal Meted, Handbook) 
issue meninemh 'Wembley 
Emmet@ area 
Disperse and Ash 

2. 	LABEL 

2.1 	Category Flammable liquid 
22 Ciao= 3 

3.1 
3.2 
3.3 
3.4 
LI 

1. 	CHEMICAL DESIGNATIONS 

CO Compeabbly Clem Ester 
Fennel= CMCOOGNiCtli 
MO/UN Deeepmelow 3.2/1173 
DOT 10 Nth: 1113 

CAS Reglistry licr, 141.784 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physicel State (as shippedt Liquid 

	

4.2 	Color. Cordless 

	

4.3 	Odor. Pleavant. 05.11 

LI 
L2 

L3 

L4 
LI 
11.8 
L7 
LI 

ill 

LIS 
L11 

S. 	HEALTH HAZARDS 

Personal Proloctss Equipment Orgy* viva canter or lit mask poppet or face Meld. 
Symptoms Following Espoemr Neadotha. Mater, of nmeatory psssagss and eyes. ritziness 

and nauma, makress loss of corecimeneas 
Trustee* of Emmen= INHALATION: If victim is mercome, mom tint to fresh air irnetadiately 

MI lait a Ohtle:enA il twmPerg I ennui= Or Slopped, sett reswiclution and adrrinimer 
oxygen. EYES: Mir wit view 10' at least 15 net 

T)vWOid LW* Value 400 ppm 
Ravel Term inteetem Limns 1000 ern for 15 win 
Teton, by ingsabeet Grade a LDse re 0.5 or S 9/kit 

Late Toxicity Date not avelebie 
Vapor "Las) 'MUM Cleractereethe Vapors frauso a sight smarting of the eyes or 'migratory 

system II present in POO ccircentrations. TM effect e temporary. 
Liquid or Mild irritant Charattoretos hilinewn hazard If  spilled on Pothers and aimed to 

alenlink may cane marling and recklaning of the skin. 
Oder Threshed! 1 ppm 
WI Velum 10,000 ppm 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 Flash Point 24'1 C.C. 57F O.C. (See lisserd Amesernern Nendbook) 
6.2 Flammable Unita In Air. 2.2%.9.0% A-P•42 
6.3 Flre Ee0ngalet* 	Amnia: Alcohol loans 

carton *oxide or dry chemicals 
6.4 Firs Extinguishing Agents Net to be 

11. HAZARD CLASSIFICATIONS Used Not pertinent 
5.5 Specie Simard. of Combuebon 

Product= Not pertnent 11.1 	Cods 04 'Mere Ni 	on= 
6.8 Mettestor in Fir= Not per Flammable liquid 

L7 Ignition Temperature: 807F 11.2 NAL Mart Rating ter bulk Water 

Si Electrical Hazard Class I. group D TrwmPonaRcm 
5.5 Burring Rater 31 mm/min. Caleiltof 	 Rating 

6.10 Adiabatic thorns Tenspermaret FSe 	3 

Data Not Ammo tenet 

6.11 thoichlornetric Al. to Fool Ratio: 
Diu Not Armitage Lipid or Sold irritant ._...   	1 

0.12 Flame Temperature: Data Not Available Poisons 	 2 
Way Poiulion 

ekenillfi Toxicity 	1 
Aquatic Toxicity 	2 
Aesthetic Elect 	2 

7. 	CHEMICAL REACTIVITY Flawevey 
Oilw Croft:aft 	1 7.1 

7.2 
Roactivity With Water. No reaction 
Reactivity with Common 'stories: No  Wale 	  0 

See Radice, 	 0 reaction 
7.3 11.3 	NEPA Hazard Cloaeflcation Stability During Transport Stable 

Neutralizing Agents lee Acids and 7.4 Category 	Clereankation 

Caustar Not pertinent Heath Pinar* (Be* 	1 

7.5 Polyntertration: Not pertinent 
Flemensbility (Red) 	3 

7.6 Inhibitor of Polyrnerizabort ReectMly (Meow) 	  0 M  
Not pertinent 

7.7 Molar Ratio (Reactant lo 
Productt Data Not Availebie 

7J Roactivtty Group: 34 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical lase at 15'C and 1 en= 

Letexcl 
12.2 	Maim** Weight 56.11 
12.3 	Sabre.; Point at 1 ate 

171'1 	77'C - 3576 
12.4 	Freezing Point 

-llrF - .-11.TC - 190-1 
I. 	WATER POLLUTION 12.6 	OMAN Teropeaturet 

8.1 Aquatic Tentkitth Data not availed, 4871 - 257C - 5276 
82 Writielowl Tealcifyr Data not sweater 124 	Critimi Premier. 
8.3 Biological Origin Demand (5003 555 toe - 35 am in 3.8 MN/rnt 

(Theory 66%, 5 days 12.7 	Specific Orthrtty 
8.4 Food Chain Concentration Potent's': 0.902 at 27C (No 

None 124 	Liquid SokrIsce Tensors 
24  dynes/cm .• 0.024 N/rn at 20T 

12.5 	Limed Water interfacial Tenelort 
5.79 dynes/on si 0.00679N/rn at 37C 

1210 Vapor (Gas) Speckle Owner 3.0 
12.11 	Ratio of Spiel= Nests of Vapor Meat 

1.0110 
12.12 	Latent Heat of Vaperbstlerc 

15e ekut - 87.6 cal/g ■ 
3.57 X 101  J/kg 

12.13 	Hee of Combusts= -10,110 Btu/lx 
is -5616 tar/9 • -235.1 0 17 J/69 

9. 	SHIPPING INFORMATION 
12.14 	Mot of Demnfrtelltert mot grease 
1215 	Neat of Solution Not penmen 

9.1 Grades of Purity. 85-100% 12.18 Heat of Polymetzatiort Not mew' 
92 Storage Tomperaturs. Ambient 12.25 	NM of helot 25.43 cal/g 
9.3 Inert Atmosphere: No requeernent 1E36 Uniting tem Dale Pe01 Sealable 
9.4 Venting Open (flame arrester) or 1227  Reid Vapor Premium 327 pee 

VOSSISe-VaCIJUT 

NOTES 
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Conroe Ilynanyme 

' i Rural*lane 
ES 

Crams 	 &meek
odor 

 gasolorfas 

Floats on water. Firmable, Prang vapor is produced. 

Arno gco
g
npaacst .with 

knclaclom gloms) 
SAX all 	enacts 
SAG 	GM 0  P01004. 
Slay awrind and we war 
%ore and ramose asehersid 
Nosh local tsar and 

wear o 	sell-contarned 
and vapor. Wow P.070 ..ft 

losaihnp apparatus, and rubber ovadothing 

and cal he department 

60407 10 "Floc dawn" vapor. 
mural. 

porton canon Hancat. 

1Fire 

FLAMMABLE. 
Fastback 	.par bsi nth CYXio- 
Wri 	-9reitVarianileiltlaNIM. and rubber rercicatorm 

inciudom glover 
&ragman won dry nanwal, loan, or carbon noble 
Water may be inerlecure on ha 
Con erased nonimoss with water 

Exposure 

LALL sUi-1 MEDICAL ArD 

VAPOR 
kraaang bast ram and total 
VAstrefl 	Cfrelli doconms or attar heating kl 

 

11 weaving me mopped. nos larval respratron. 
it torrethng * dolor . gme orypen. 	- 	. 

MUSD 
Will ban Ma and 

%Meg  
Flush .0.01.0 area's arrnk'plurriity 

and  
 ol wow . 

IF IN EYES. hold wars open and ban with panty or water 
IF SWALLOWED and worm a CONSCIOUS, have acorn Prk water 

or elk. 
DO NOT INDUCE VOMITING. 

Water 
'. 	Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Foram lo anonalbs. 
May be denser. it It arm arm intakes 

Notify local Mahn and war. annals 
away operators of nearby water rases. 

L 	RESPONSE TO DISCHARGE 

Moe Reeposes Naha& Handbook) 

Alachanir.al containnen 
Should be ramrod 
CherrliCili OW "IliGOI treatmeni 

2. 	LABEL 

11 Category. Flatansta kind 
7.2 Casa: 3 

LI 

32 
1.3 
3.4 
3.8 

3. 	CHEMICAL DESIGNATIONS 

CO CoontletbIlly Care Arnatic 
Imirocattacr 

Fonere C.H.CH.CH. 
1610/UN Deagnsdom 3.3/1175 
DOT SD law 1175 
CAS Registry No: 104414 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	Physical Male pa ripper* Upid 
4.1 Colon Carless 
42 Oar: Ammar 

LI 
II 

0.3 

LA 
LA 
1.5 
5.7 
&A 

LI 

1.10 
6.11 

S. 	HEALTH HAZARDS 

Personal hobnail, Equipment Sellorrtallecl Nostra; apperetta; safely genial. 
ilymptorra FollowMg Exposurn Walston may cause Intern ol moo damesa. deassaion. 

Modsmis 4111214311  Mho Min =noel flay Pomba. Wires sir and may oar wawa 
Treatment a Expasura INHALATION: II A areas Was, remove ream lo bah al. amp tan 

worn and best and gel medical 1111143 portly; it breathing Nom gins  water teriratart. 

INGESTIOSt WM. Verralifq any  ran Prfabrais apporrat means' in keg may ear 
chernical prianortals SKIN AND EYES promptly own with plenty of avatar (15 min. fa eyes) 
and gat magma attenian; Morro NO rah coauthor! Whim bare reuse. 

Tereshoki Lira Valium 100 can 
Nor Tam inhalation Limits: 200 ppm for 30 mkt 
Trinity by Ingestlett Costae ; W. - 0.5 to 5 g/kg Intl) 
late Toxicity Data not available 
Vapor (ibs) Want Chermearratiom Vocal cause morsels Mirka ouch Mat personral WI 

BM NO owcheratiers wasasank The Wan a amporary. 
Lair as laid WIMP Charecterialre Camas smarm 0 1he an and Inarrapers brns on 

shot esposure; may err aecontry barns on long erasure. 
Odor Thrasher 140 ppm 
101.11 Vara 2,020 ppm 

S. nu HAZARDS W. 	HAZARD ASSESSMENT CODE 

At Flash Paint 80*F 0.C.; 5(rF C.C. 
Fleognable Lida In Aln 1.0%41% 

Riot Hassid Ammasmard Hanaook) 

A-T-U 62 
Fr. Extinguishing Arr.= Fort grog 

effenhe). tsar kb carton dare or 
dry crabs& 

LA 

11. 	HAZARD CLASSIFICATIONS 8.4 Flre Exhiquislam Agana Not le be 
Meat Nol Perlamm 

LI Spear Heads el Cembasetion 11.1 Code of Formi Regurione 

Products: Wring vapors am generstad Farrar amid 

Wart healed. 112 SIAS Hamad Slating kw Ikai Water 

6.6 behavka In Para Vapor le rarer VW sir Treareporlatleft 

and may ter considweba Warm St CrallorT 	 Haling 
Fie 	 3 galarea ol Wirt and Out back 
Naar 

Vapor rant 	 2 
L.7 ignition Tempombra NOT 
ILI Elerrical Haunt Noi whoa 

limal or Saa rani 	2 6.9 burning Rata 5.5 nordmn 
Pawns 	 2 LIO 41411Nratic Rams Twapwatura 

Wass Ribbon 
Strom Twenty 	 I 

Data Not Available 

rows, ry notate Tartly 	 3 

7. 	CHEMICAL REACTIVITY 
Amen* Elan 	 - 2 

Arch*/ 

7.1 Resalvtly WIN Water No newton Ora Chemicals 	 I 
War 	 0 7.2 Rasethey with Common katerra No 
See Resnion-.______ 0 reaction 

7.3 Mabry Owing Transport Stable  .3 11 	NFPA Hazard Casallcatiom 

7.4 tharalking Agoras for Ara and  Category 	Ciessilleartlon 
Haar Hazard (Ur 	 2 Cason Not N prawn 

it  Fammalay (Baal 	 3 72 Perymartaatlere Not pennant 
Robb* (Yellow) 	 0 7J Inhibitor el Poranerixeliat 

Not parry 
7.7 Nor Raga Moser* to 

Pamir* Dar Not Amara 
74 Resethtly Grown 32 

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	physical Stale at WC and I aba 
COM 

112 	thekaular Weight 10117 
17.3 	Roane Point al 1 bra 

2772T .. 135.2C - 409.4% 
12.4 	Pressing Point 

I. 	WATER POLLUTION 
-139•F - -95•C - 171% 

12.0 	Cynical Tampersiara 
ILI Aqualle Toddly: 001.7E - 343.70 - 617.1% 

29 pprs/65 habluegibT1.../Iresis rum 11.6 	Cribeal Prewar 
II Malodor ToMelly. Data rot swath 523 pas - 35.0 sr - 3.81 IMMO 
11.3 liologica Oxygen Demand (100X 12.7 	Ipecac OraNty 

2.0% (how.). S days 0.607 at 20•C Ora) 
8.4 Food Chain Concentration Potwar 11.8 	Liquid brace Terrors 

Nana 192 bawnent .. 09210 Wm at 20•C 
11.5 	Liquid Wear bablecial Tarim 

35.40 dareare - 0.03548 Wm a 
10-C 

12.10 	Taloa (Os.) Specific Oravtly 
Not prima 

12.11 	Rail. of Ilpecific Heats 01 Vapor (Gasp 
1.071 

12.12 UMW Heel a Voperlartlat 

144 551/b - 50.1 cal/g - 
3.35 X 10M J/kg 

S. 	SHIPPING INFORMATION 11.13 Host ol Cormation -17.780 91u/la 
- -5677 erg - -413.5 X 10.1/kg 

L1 Caracas of Parity: Reeemeh grads 12.14 INN el Elremposleorc Not perawa 
9996%; cum grebe 99.5%; technical 19.10 Hest el Schein Not parrot 
grade; 99.0% 12.15 Halt at Polymerisation Not parram 

9.2 Storage Temparrume Arrtient 11.20 Hera Fran Der Nol ArIMM• 
11.3 Net Atmcmphray No roquirement 11.75 Liman, BMus Dar Na Anwar 
5.4 Venting Open game arrester) or 

prOMPJFV•011111 
11.77 Now Vapor Prows 0.4 ma 

S. 	FIRE HAZARDS (Celltliteeln 

911 floichloamble Al le Fuel Maw Data Not Are/sitle 
6.12 Fame Temperattirm Data Hot Amiable 

ETHYLBENZENE 
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Common Synonyms 

1. 2.01bornoolhane 
arrow brommes 
roman* 
sym•Dernnemans 
Dr r-iirre 40. ve.10. W.15. W.40 
Grid 0107106 

Lq 1 	 Crorleas 	 Sweet cror 

Sirs In water. Procnor minor le produced. 
Raring par • 50 F. 

Slop discharom 41 power. Keep people sway. 
Nod °react tom brawl and vapor. 
Noire end arrow dochargod rural. 
Noir lore horn and proton control agencies. 

i. 
Fire 

Nod 01100 	le. 
S GASES ARE PROOUCED WHEN HEATED. • 

taS°ar "gcOigqilso, 191 -contaried breathing apparatus, and natter onorclothIng 
(rending glows). 

Cool exposed contanor rim war. 

Exposure 

CALL FOR MEDICAL AID.  

VAPOR 
POISONOUS IF INHALED. 
warm tags...room and groat. 

110.01tang 
a
has 1109914, 

e
cw

x 
 a
j
r
e
Ac

,
erewbn. 

b balug 	Cark. w 	ycn 
 

  

UOUID 
POISONOUS IF SWALLOWED OR IF MIN IS EXPOSED. 

Itl= tontanantiZtlieheig and shoes. 
Flush &eared war wen plenty ol water. 
IF IN EYES. hold eyelcIs open and bush well plenty of arum 
IF SWALLOWED and news is CONSCIOUS, Mew =Mb Orr* wale. 

of mos 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE Se VERY LOW CONCENTRATIONS. 
May Si dangerous if a wows war runes. 

Wry 
'peal 

 hearth and nitro officials. 
Nory operators of nearby water intakes. 

1. 	RESPONSE TO DISCHARGE 

fir Reyes/et* Arra& Handbook) 

Shred Le removed 
Chemical and Wryer) Vestment 

2. 	LABEL 

2.1 	Category: None 
2.2 Clew Not pennon* 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compri:any Ctrs Helogeristed 
hydrocarbon 

	

3.2 	Fonmes BeCtItCH4Br 

	

3.2 	IMO/UN Designation 9.1/1605 

	

3.4 	DOT ID No: 1005 
3.5 CAS Registry No.: 106444 

4. 	OBSERVABLE CHARACTERISTICS 

LI 	F117eral Star (as .hipped). Liquid 
4.2 	Corr Colorless 
4.3 Odor IANcly sweet Ihe fhb:corm 

S. 	HEALTH HAZARDS 

LI 	Proofed Poorer+ E414191491419 Carer type mask or re-ointared Yr mask: neoprens gloves; 
~nal arty' goggles. 

L2 	Symptoms Following Exposure Local inflsornallon. Wren end ulcer on str: heron 10 lungs 

and onishic 51307 lo ever  and Sidnefa: may be shorted rough Pr. 
Li 	'Dormer 00 Expoeure Rennin from imposure. Ranier conteminalad dorm. Wash akin with 

rep and wens Flush eyes tom rang of water. Conan physicien. 

0.41 	Throoloold Limn Vera. 2 ppm 
LS 	Short Term Inhalation Limn= 50 ppm Ice 5 nerL 
9.6 	Toxicity by Ingestion Gold. 3: Wit . 50 lo 500 mg/kg 
9.7 	tale Tooker: Dots not trailers 
LS 	Vapor (ro) WIWI Chsrectriallom Vonore cause • slin snaring el re eyes or respimicsy 

system II present • Ngh conosersooni Tbe effect 11 temporary. 
0.11 	Urold or Sold Irritant Channterlelicw Minimum hazard. 11 spilled on clueing ani aimed lo 

rower may came wiring rd rsciderias el la OIL 
610 Odor Thosettor Dula rot available 
L11 IOLA Vert 400 rel 

L 	FIRE HAZARDS 

LI 	Flesh Port Not tromeir 
9.2 	Flammable Linke In Ar Net flarraneble 
L3 	Eke EstIngulateng AfaRtIC NO parrwre 
5.4 	'be Extinguishing Aponte Not is be 

Wed Nol penman 
L5 	Speer Hazards el Comrades 

Pessua.: Deresporion raw am tor 
and bream. 

LI 	ressinor Ii Fir Decongoom 0l0 roe 
roam gases. Reacts wilt hot metals 
rch as Wurnireen end nograelin 

9.7 	Ignition Tamporststra Net friable 
1.11 	FiscIrkiel Nam* Not pennant 
9.9 	Burns Rote Nor Sanufable 
HIS Aollobsfis rear Tomperatinc 

Dots Not *011615 
9.11 	Siolchionvibic Ak to Fuel Min 

Dots SIP Assist* 
L12 Fame Tamporstinc Der Not Arbors 

ILL 	HAZARD ASSESSMENT CODE 
Ws Nazar Asessanesed Hoarier) 

/14 

11. 	HAZARD CLASSIFICATIONS 

11.1 Code of Fermi Regulation, 
ORASA 

11.2 NAB Herr Nano fat MO rater 
Transponstleft 

C1 59014 	 army 

Rs 	 0 
Haar 

Vapor rare 	 1 
Liquid or Sold Inert 	1 
Proora 	 3 

Weir POLINCel 

/rem Toner 	 3 
Arm Tarry 	 3 

7. 	CHEMICAL REACTIV711 

7.1 ReacivIty WM Warn No moron  
7.2 RoactIvity with Common iletorlor No 

moron 

	

7.3 	Stability Doing Tninsport Steldlio 

	

7.4 	Neutnedng *gents for Arno Ind 
Card= Not pennon 

7.5 Polymeolulion Not poorer 
7.8 Prieto, of Pormonulion 

Not pontoon 
7.7 Polar Rade Arrant lo 

Productt Dote Nol Avatars 
7.9 Rosothry Worm 36 

Mather Err 	 2 
Res only 

Olnw Cheneris 	 1 
War 	 0 
Sr Reaction 	 0 

11.3 NPPA Hazard Cfarlfbrear 
Category 	CroallIcation 

Herm Harr (Ellue) 	 3 - 
Frain lolly (Rod) 	 0 
Remarry (Yore) 	 0 - 

	

I2 	PHYSICAL AND CHEMICAL PROPERTIES 

	

111 	Pryers, Mons it tIC and 1 son 
Lipid 

	

12.2 	Molecule, Mel.* 187.68 

	

121 	Soling PPM at 1 Inc 
26451F in 1311C - 40418 

	

12.4 	Froung Point 
49.9•F = is c - 293.01( 

	

ILA 	Gaon Tomporalurs Nol porno* 

	

12.II 	Carel rower Not penmen 

	

12.7 	Spoollio Orr*: 
2163 at 201C (eear) 

	

110 	Lltbad Surface Tanner 
30.75 dynes/cm - 0.03875 Wm at 
SOT 

	

12.9 	Errol Wets, beerladel Toulon 
3654 dynealcm .. 0.03654 Wm al 
2O'C 

	

12.10 	Yap*, (0ae) Specific Gerry: 
Not pertinent 

	

1211 	Ratio of Specific Heats of Vapor (0555 
1.109 

	

12.12 	Want Her of Vaporization 
921 Port - 45.6 cat/9 .. 
1.91 X 10. Vag 

12.13 Hest of Combustion Not pennant 
1114 Her et Docenopooldsot Not Ferree 

	

13.18 	fleet el Solution Not pommel 
12.19 IoM el Foraserksabon NA rarer 

	

12.29 	Nest of Fusion 13.79 celig 
1148 lisSIng Value Osts Not Airstao 
1127 Rola Viper Preesurc 0.4 pow 

L 	WATER POLLUTION 

LI 	Aquatic Toddle. 
18 mg/1/48 nebluegilVimsh wale. 

9.2 	Waterfowl Torolly: Der not enartio 
9.3 	Biological Oxygen Demand 01009 

Era not warble 
L4 	Food Char Concentroben Profilist 

None 

H.. SNIPPING INFORMATION 

	

9.1 	anodes el Purr Conermicad 
9.2 Menge Torfrweliew Arreont 
9.3 Iran *Imbrium No reginiment 

	

9.4 	Meadow Pressurovecian 

NOTES 

ETHYLENE DIBROMIDE 
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FDF000 	CAS: 206-44-0 	HR: 3 
FLUORANTHENE 

C1611 10 	1MV. 202.26 

PROP: A polycyelic hydrocarbon. Colorless 
NOW. M p: 120", bp: 367", yap press: 0.01 mm 
00 20". 

SYNS: 1.211F.N7A(71'.NAVIITIIENF. k 11EN10- 

ok )11.00RENE 	* 	001, 1: 	1 .2.1 1 .11.NA111.1"11A1.F.N1::- 

1)111.1111:N7.ENF. * 	1.2-1 1.K.NAI'l 	1 eLLN10111;N:j.F.N1'. 

WANT': NUNIIIIM U120 

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 3 Ifv1EMDT 7,56,87; Animal 
No Evidence imEmur 32,355,83. Reported 
in EPA TSCA Inventory. EPA Genetic Toxicol-
ogy I 'rograin. 

SAFETY PROFILE: Poison by intravenous 
route. Moderately toxic by ingestion and skin 
contact. Questionable carcinogen with experi-
mental tumorigenic data. Iluman mutation data 
reported. Combustible when exposed to heat 
Or flame. When heated to decomposition it emits 
acrid smoke and irritating fumes. 



1 	
Corrawel Synonyms 

Mace NMI 
Petrol 

Watery hold 	CoMhos 10 pale 

	

brown or pink 	
Gasoline oda 

Floats on wahr. Flammable irritating yap= is produmd. 

Stop docUrge il posveva. Keep people away. 
Sim all =won mums and cal he department. 
Slay upwind and us* utter spay io -knock down-  vapor. 
Isolate and 'wove discharged modal. 
Nobly local health and pollution control agencies. 

Fire 

FLAMMABLE. 
Flashback along vapor VW may oceta. 
Vapor may explode I irked in on molested arse 
Extinguish smut dry chemical, Oars ce canton doeide. 
Water may be instinct.. on he. 
Cool exposed containers with water. 

Exposure 

CALL. FOR MEDICAL AID. 

VAPOR 
ki1mix19 to eyes, nom and throat 
II inhaled, will cause dimness. headache difficult bruthing 

or loss of consciousness. 
Move to lush sit 	 ... 	. - - 	- 
II breathing has stopped. gnu artificial respiration. 
If broom= a difficult. give oxygen. 

LIQUID 
!word to skin and eyes. 
II wallowed. .05 Came nausea or turfing. 
Remove contaminated clotting and meas. 
Rush affected areas mut plenty of water. 
IF IN EYES. hold eyelids open and flush won gamy of  watt. 
IF SWALLOWED and noon O CONSCIOUS, have victim dnnk wale, 

or Wit 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to Moraine 
May be an 	If it omen water Irdakan 

Notify local heath and wildlile officials. 
Notify operators ol nearby tester intake,. 

1. 	RESPONSE TO DISCHARGE 
(04, Ramona. Methods Handbook) 

Issue warring-high flammalikty 

Evacuate area 

Capers and Nish 

2. 	LABEL 

	

2.1 	Category: Flammable hold 

	

2.2 	Class: 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compatibility Claw Misceiterows 

Hydrocarbon Medium 

	

3.2 	Fonoule (Meese of hydroCarbent) 

	

3.3 	IMO/UN Deeipestiom 3.1/1203 

	

3.4 	DOT ID No.: 1203 

	

3.5 	CAS Registry No Data not available 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	Physkal Stale (as iMppedk Liquid 

4.2 Color: Colones, to Own 

4.3 Odor. Gambits 

5. 	HEALTH HAZARDS 
, 

	

t Al 	Posonal Protective Equipment Preemie* gogglea. gloms. 

	

62 	Symptoms Following Exposure: Irritation or muocoe membranes and stimulation followed by 

deposaion of cantral nervous system. Bretathing el vapor may aim cause dmineu. Madeche 

and Incoordination ce in more severe cases, anestroda, come and respiratory WAIL II liquid 

*Mere lunge N Oil cause aeons linialion. (=wring. gagging. pulmonary adorns. and, later. 

signs 0 tronchopneurnonia and pneurnoratie Swallowing may mum inaLUar hearttut 

	

5.3 	Treatment of Exposure: INHALATION: maintain rest:Mien and administer angel; onion= bed 

nest • spud is in lunge INGESTION: do NOT Indica vomiting stomach should ba looped (by 

doctor) 3 appreciable quantity le swalkmed. EYES: watt won copexus pansy of waist SKIN: 

Wipe all and wash Mt. soap and water. 

	

IA 	rumbaed Udall Value 300 pun 

	

LS 	Short Tenn Inhalation UMW 500 ppm for 30 min. 

	

211 	Toxicity by inpratiorc Grads 2 Wu - 0.5 to 5 g/kg. 

	

9.7 	Late Toxicity: None 

	

ILI 	Vapor (Gas) krliant Characteristic= Vapors cause • sight ernarting al the eyes or nopintory 

system il present In ligh concantratione The effect is lemposry. 

	

Si 	Liquid or Soled Irritant Chanicterletice Winton hazard. if spiked on clothing and allowed to 

roman may coma onarang and reddering 0/ the skin. 

3.10 Odor 'brutal= 0.25 ppm 

	

9.11 	DLit Value: Data not available 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 
I.I Flash Point -36*F C.C. Nee /Ward Auesament Handbook) 

5.2 Flammable Units in Air 1.411•7.4% A-T-U-V-W 
6.3 Ftra ErtInguishIng Agent= Foam, carton 

dodge. dry chemical 

6.4 Fin Extinguishing Agents Not to be 

11. HAZARD CLASSIFICATIONS Wait Woe may ba indium 

Li Spulal Mesita of Combustion 

Products: None 11.1 	Cede el Federal Regulatkom 

Si ilaturrior Si Flue Viper I heavier Om Or Flarnmsbie liwid 

tiro may amm ammammaa amaimm m a  112 	NAB Hazard Rating tor B. 	Water 

some of ignition and Ruh bacit TranaportatIon 

11.7 ignition Temperature 853'9 Category 	 Rating 
Re-_ 	 3 GA Electrical Nazar= Chas I. Group D 
Health 

Vapor Inlaid 	 1 
ILI Burling Rate 4 mm/min. 

6.10 Adiabatic Flame Temperature 
Liquid or Song (ream-_._ 	1 

Pomona 	 2 
Data nap salable 

211 Steloblemetric Alr I. Fut Rage 
er Wet 	Polution 

Human Toxicity 	 1 
Data rot availabla  

6.12 Flame Temperature Data not evadable 
Aquatic Toxicity 	 2 
Assthelic Efiect.---- 2 

7. 	CHEMICAL REACTIVITY Reactivity 

7.1 Reactivity With Water No rewlem Omer Chemicals 	 0 _ 
Waier.......__.-_____ 0 
Sell Flaulion 	 0 

7.2 Reactivity with Common Material= No 

reschm  
11.3 	14FPA Hazard Classification 7.3 Stability Marine Tunsport Stable 

7.4 Neutreitting Agents tor Adds and Catwory 	Clasellication 

Comics: Not perinea Nadel Hazard (Ellue)--___ 	1 
Flarnnobaity (Red) 	 3 7.5 Polymerizalkert Not partinant 
Reewly (Yellow) 	 0 m 7.6 Inhibitor el Polymerizations  

Not penitent 

7.7 Molar Ratio (Reactant to 

Productk Data rot available 
7.3 Rem/My Group: 33 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical Stale at 1S'C and 1 atm 
Lord 

122 	bleleattar Wolght Not perermi 
12.3 	Bolling Point at 1 sus 

140-390'F 

e. 60-199'C - 333-172% 

L 	WATER POLLUTION 
12.4 	Free** Point Not pennant 

12.5 	Critical Temperature Not penned 
1.1 Aquatic Toxicity: 12.1 	Critical Pressure Not whore 

90 ppm/24 hdimentle American 127 	Specific Gravity: 

tad/TL./fresh water 0.7321 at 20'C (Mud) 

El mg/1/24 hr/)umnile Martian 122 	Liquid Surface Tension 

shed/TL./salt water 19.23 Wyes/cre 

112 Waterfowl Toxicity: Data red available - 0.019-0.023 N/m al 20-C 
5.3 Biological Oxygen Gerund (BODk 12.9 	Liquki Water intertidal Tendorc 

6%. 5 days 49.51 dynes/on 

Al Food Chain Concentration Potantiat - 0.049-0.051 N/m at 20'C 

Nona 12.10 	Vapor (Gas) Specific Gravity: 3.4 

12.11 	Ratio of Specific Huts of Vapor Mask 

(eat) 1.054 

12.12 	Latent Pleat of Vaportzadoit 

130-150 Blu/lb - 71-61 cal/g 

et 30 - 3.4 X 10* J/kg 

12.13 	Hest of Combustlore -16.720 Bo/lb 
... -10,403 cal/g - 435.1 1 10. Jag 

S. 	SHIPPING INFORMATION 12.14 Heat of Decompoduorc Not pennant 

12.15 	Heat el Solute= Not pommel 
9.1 Grades el Putty: Varicus octane mews; 1215 	Hest of Pelyinortsallott Na pennant 

wady epoulicalians 11.25 	Heat of Fula= Data not evadable 
5.2 Storage Temperature Ambient 13.26 	Limiting YAM Dela non aeolable 
91 Inert Almosphere No reminernant 12.27 	Rea Vapor Pressure 7.4 pus 
5.4 Vantinik Open Mono arreeler) or 

prellieUreMOteall 

NOTES 

f. 
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GASOLINES: AVIATION (C 4.86g lead/gal) 
	

GAV 

t. 	Common Synonyms Watery kid 	Red. DM. green. 	Gasoline odor 
blown a purple 

Flits on water. Flammable. Mahn vapor n produced. 

Stop Peirce .1 posubie. Keep people away. 
Shut on weeen sources and Call Me claparVNVIL 
Stay upwind and usa water spray to -knock OM." WOW. 
laolale and remove OrKharged snalanal, 
Nobly local health alto poled.. COMM! aganD1111. 

_ 

. 	Fire 

FLAMMABLE. 
FlaillOaCk along yllpOr bal may occur. r*r  sX ...V= gl=1.1orm or carbonwLCSOS. 
Water may be nallaCtive On We. 
Cool exposed contorners with eater. 

Exposure 

CALL FOR MEDICAL AID 

VAPOR 
k,"81.9 to IMPS. nose eV throat.  

If inhaled will uuse =mem heedscho. chfficarlt breathing 
or loss of consocw.ess. 

Mow to fresh are 
II beallwc has slopped. gwo .1.14,0W fe..R..f"fer.: 
II Icsaainmg is *Moult, gym oxygen_ 

LIQUID 
Inning to skin and An... 
II Mvalloynicl will clam. naviSla or wending. 
Remove contan.ated clothing and snow. 
Flush affected areas with plenty of water. 
IF IN EYES. hold eyelids open and nosh with plenty of water. 
IF SWALLOWED and rheum * CONSCIOUS. hays riven drink water 

or elk. 
CO NOT INDUCE VOMITING.  

Water 

Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Faring to alwrekne. 
May be dangerous d It enters wale, Makes. 

Notify local health and wildii a °Moils. 
Nobly operators of nearby eater Intakes. 

I. 	RESPONSE TO DISCHARGE 

(Si Response Methods Handbook) 

Issue warning-high itemmetwary 
Evacuate area 
Duper* end flush 

2. 	LABEL 

2.1 	Category: Flammable liquid 
2.2 Clam 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Cemetery Class: Not holed 
32 Formula: NP pennon 

	

3.3 	IMO/UN Designation: 11/1203 

	

3.4 	DOT ID No: 1203 

	

3.5 	CAS Rmistry No, Dela not inedible 

A. 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State lea *Nitwit Lipid 
42 Color. Red. Pm gram brown. 

purple 

	

4.3 	Odor. Gasoline 

S. 	HEALTH HAZARDS 

1.1 	Personal Protective Equipment Protective goggles.  glows. 
5.2 	Symptoms Following Expoeure INHALATION causes irritation Of Maw olstrkoloh VOCt Dane 

nerrOUI MUM sternutation followed by depression of varying *gni raring role! dtrOndOd. 
Imadac110. and Incoordination to anesthesia. coma. and respiratory snit "FolPOoF heartbeat to 
Bargee* compecaeon. ASPIRATION causal *IMMO lung MdalOn LAM cougrehg. 9nindej. 
dYlraml. Sieben* distress and wady Oevelopng pulmonary edema; tem signs 01 
trenchers...mere and pneumonic acute onset of central nervous syslern exceimen1 followed 
by daprIMMOn. INGESTION cams Mein of meow membranes of throat esophagus, and 
Mani sersibon followed by depression 04 central rime mien Merit heartbeat. 

6.3 	Tresbnent of Exposure: So* medical Mention. INHALATION: mitten respiration: pee osYclon 
d needed. ASPIRATION: onforc• bed rest insister cow.. INGESTION: do NOT ham 
moiling liege carefully if OppraCiabia quanlyty was Soiled: rid against Wino its 
turps. EYES: wash with aims queney of water. SKIN: Me on std wash with sow and 
weer. 

5.4 	Threshold UM Voir. 300 ppm 
53 	Short Tenn inhotetion Limns: 503 ppm kw 30 in. 
5.6 	Toxictly by ingestion Grade 2; 1.0w w 0.5 to 5 g/kg 
5.2 	Lote Toalar None 
SA 	Vapor (Gas) Irritant Characteristics Vapors cause • *gin mein of Ye ayes OS remiktry 

system 4 mini in hgn concentrations. The eletr to tenetrory. 
LII 	Uquef or Sold bvitent Cherecterfetim Wow. hazard. 11 spied on clotting and slowed to 

rernon. may cam smarting and *dining of the skit 
-- 110 Odor Tieshole 0.25 ppm 
• E.11 	IDLPI Value Data rot evegebe 

L 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 

6.1 Rs* Font .50'F C.C. Hated AMmalmOrs1 Handbook) (See 

A-T-U-V•W 6.2 Mammile LIMN In Al! 1.2%.7.1% 
L3 Fire Extinguishing Agents Foam, carbon 

dm* try chemieW 
6.4 Fire Esranguleing Agents Not to be 

wart Water may kw ineffecive IL 	HAZARD CLASSIFICATIONS 
LS Specie Marne of Cembantion 

Products None 11.1 Cede 54 Fiore Meridiem 

LI Illemior In Fire Veer to herder den * Flemneble Mad 

old 
may has, a aaaaa,..ada cbruaa. ta  

a source of Orion and Rosh beck. 

11.2 HAS Hazard Rang for Sulk Water 
Tmeportaint 

6.7 !ration Temmature 124•F Color.", 	 Rating 
Firs 	 3 LS Demi* Haire 0.44 I. gm.* 0 
NNW, 

Veer Irritant 	 1 
8.9 Owning Rate 4 Mina  
5.10 Adiabatic Flom Tomperalum 

Lnue or Sold biani._______ 	1 
Poisons 	 2 

Data not eines 
6.11 Stoichlemerie Al to Fuel Ratio 

Wale Pennon 
Human Testi 	 1 

Data not available 
L17 Flame Temperature Data not eniable 

Acme Toxidty--- 2 

T. 	CHEMICAL REACTIVITY 
Aseshsec Ellen 	 2 

Rescavey 

7.1 Reactivity With Waif: No region  Mir Chemin 	 0 
Weer 	 0 72 Flentiely with Common Illateriehe No 
See Amnion 	 0 fiction 

MFPA Hairy Claselianorc 7.3 Storey During Tremont Stable 11.3 

7.4 NM/ailing Agents for Acne and Category 	Cieellicelon 
Mai Hazard (Sloe) 	 1 Caustics: Not penned 
Firwebilly (Red) 	 3 7.5 Poryrnmisstierc MOI pendent 
Rickey Cream) 	 0 7.6 Minor of Polymerisation 

Not portinern 
7.7 Molar Ratio (Reactant to 

Productl Date no available 
7.8 Reactivity Grow Data not eaten 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical Slate at 1ST and 1 arc 
Up* 

12.2 Molecular Weep! Not pertinent 
123 Soling Pent el 1 obrc 

160-340•F 
w 71-171T w 344-4441( 

S. 	WATER POLLUTION 
12.4 Freezing Point 

<76*F w <24.4T w <297.51( 
6.1 Aquatic TosicIty: 12.5 " CORM Tempereture: Net mews 

90 ppm/24 Ivryworsie Moran 12.8 Critical Premix Nol pennant 
,did/TL./hen woe 12.7 Spectre Orovily: 
91 ppm/24 Maim* Amman 0.711 at 15*C (MA 
shed/T1../sak wale 122  Lind Surface Timms 

S.2 Watertown Toxicity: Data not mire 19-23 cresseicsn w 0.011- 0023 Him 
11-3 Blalock* Oeygen Demand (SODS at 20T 

6%. 5 days 12.9 Lkpad Wafer Interfere Senators 
6.4 Food Chain Concentration Potent* 

Nom 
49-51 dynes/on w 0.049-0.051 N/m 
et 20'C 

12.10 Vapor (Oar) Simile Cireir. 3.4 
11.11 Rode or Spears Hem of Wiper (auk 

lest) 1.054 
12.12 Wont Hit of Vapertmlion 

130-150 Bluilb w. 71-1111 co)/9 .. 
3.0-3.4 S 10' J/kg 

12.13 Heel of Corrnmetkwc -18220 Blurb w 

9. 	SNIPPING INFORMATION -10.403 calls w -435.4 S 10. J/kg 
12.14 seat of Decornimies Not Porlow,  

11.1 Grades of Porky: Grades 60/67. 100/130. 12.1$ Hee ey sphegere Not  pwenpm 
and 115/145: Speciebon 1218 Mat of Polymerization Not peones 
MIL-G-5572e 12.26 Heat of Farm Data rot wadable 

92 Storage Temperature Ambient 12.26 Lining Velue Dan nor evetable 
9.3 Inert Atmosphere No recirment 1227 Mil leper PrallaUSIC Data rot evaibis 
9.4 Venting OP* Memo &Fos's') or 

pressuremcuan 
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N Common Synonyms Watery 'glad 	Colones* 	 Gasorma odor 

Floats on whir. Flammable. Irritating her is hobble. 

'' 	Fire 

FLAMMABLE. 
Fiasribsck along vapor toll may how. 
Vapor may wiggle 0 ghat In an arched arid 

Exposure 

VAPOR 
immung lo 4yef. 1014 and host 
II hoot ma caw* 417741■14. headache. &Hob 

breathing or loss ol consciousness. 

UOUID 
Imteung to bin and Ws. 	- 	- - 	- 
II swallowed. hi caum nausea or voter's. 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouiing to moths 
May be dangerous A it entre water Oho. 

V. 
L 	RESPONSE TO DISCHARGE 

(S.. Response Methods Mandboot) 
Imo warning-high Ihnrnability 
Evaciab area 
Disperse and Push 

2. 	LABEL 

	

2.1 	Calegorr Flammable bond 

	

2.2 	Claes: 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compatibility Clear Miscellaneous 
Hydrocarbon Miblixes 

3.2 Formula: Not phloem 

	

3.3 	IMO/UN Designation: 3.1, 3.2/1203 

	

3.4 	DOT ID No.: 1203 
3.6 CAS Registry No: Data not abash 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physkai State (as ohippe# Liquid 
42 Color Colonies 

	

4.3 	Oder. Gasoline 

5. 	HEALTH HAZARDS 

• ,I 	5.1 	Persona/ Protective Equipment Proactive goggles. goes. 
6.2 	Symptoms Following Exposure INHALATION owes bastion of wow respbstoy bet centre 

nervous system stinuilabon blood by Morahan el varying *pees ranging horn dhow 
hishache, and hoonenahon lo anesthesia. coma. rd respiratory arrest braguim h11411.111 *4 
00,1a4104/11 conplicabon. ASPIRATION causes same lung Mahon bath coughing. gagging, 
filldned western.' derma, and race* developing parnOrery ohne ism. ppm 0 
brondopneurnorsa end phobible acute onset ol central novae swam excrionent followed 
by d•Prosaion. INGESTION causes hobos ol mucous membranes of throat. esophagi', and 
stomach; senhabon hood by depresMon id central nervous shah heath heartbeat 

6.3 	Trhiment of Exposure Seek helical "notion INHALATION: maven reshaliorc give oxygen 
II media ASPIRATION: hero bed rest wininlalw cavort INGESTION: do NOT induce 
wahine taupe camber II sophist* rower was Ingested guard egoist asween ho 
lungs. EYES: wash wile copious gantry ot water. SKIN: yap. oh and wash met soap and 
aster. 

1.4 	Threshold Uhl Value 300 ppm 
45 	Short Tann amalation Unmet 500 Fon ice 30 rah. 
6.6 	Teshry by Ingestion Grade 2; LDo w 0.5 lo 5 ging 
5.7 	Late Toxicity: Mons 
6.11 	Vapor (Gas) Irritant Cherecteristea Vapors cone • sight owning of De ayes or respiratory 

system 0 present an MO concensattons. The stied Is temporary. 
59 	Liquid or Sold irritant Characteristics: Minirron bused. It spilled on Why and allowed to 

remain. may coma hammy and iaddeNng of MI Slit 
 i  510 Odor Theshole 0.25 pprn - i 
 411 	'DUI Value: Data not available 

I. 	FIRE HAZARDS 

41 	Mask Point IN <07 C.C. 0o) 0.931= 
6.2 	Flahneble Limits In Air. 	1.314-7.1% 

It 	HAZARD ASSESSMENT CON 
lea 11111.1141 hosomont Nandboet) 

A-T-U-V•W (s) 
6.3 	Fl.. Extinguishing Arpratba Dry cbsreical, 

loam timbal herb 
44 	Fire Extinguishing, Agents Not to be 

Dena Water may be Masan' 
LS 	Special horde of Combustion 

hoduch None 
lid 	lishader In Pit Wavy r I a heaver Man sir 

and may Viol a tonsirbrable distance b 
• soiree ollgralien ard flaah back 

47 	Ignition Temperatre' Data not aushbie 
6.1 	Electrical Hoare Class I. group D 
LI 	honing Rate 4 madmh 
410 AOsbatic Finn Teraperabau 

Deb not wadable 
411 	SlabbornetrIc AR So ihal Rath 

Data not W411•140 
412 	Fiona Temperature' Dan not evalsbie 

IL 	HAZARD CLASSIFICATIONS 

11.1 Cede el Federal fhphalione 
Floarriede ichid 

112 RAS Hazard RMing fat MAR Water 
Transperbdise 

Category 	 Rating 
Fie 	 3 
Noah 

Wpm Moil 	 t 
Uche or Sold Irritant__ 1 
Poisons 	 2 

WSW Polullon 
Horan Toxicity 	 1 
Apnea Torch 	 2 

7. 	CHEMICAL REACTIVITY 

7.1 	Rocndry Whit Womb No reaction 
7.2 Rochity with Common leaterhe No 

reelion 
72 	Stability During Transport Stable 
7.4 	Neutraghb Agent. for Adds and 

Caustic. Not overdo' 
7.3 	Pohoweatlarc Nol pertinent 
7.6 	Inhibitor of Polvinerlaidors 

Not polnern 
7.7 	Moir Ratio (Reactant to 

RP:WC* Data not hash 
7.11 	Reactivity hew 33 

Aamboic Enact 	 2 
Reece.* 

0Ihr Cbsraiesis 	 0 
Wow 	 0 
Sea Rooth 	 0 ____. 

Hazard  11.3 MITA 	ad Chifeisstion 
Category 	Ciaselfication 

441011111.11111 (Blue) 	 1 
Florstabbily (Red) 	 3 
Firoaber (Wilco 	 0 

	

12 	PHYSICAL AND CHEMICAL PROPERTIES 

	

12.1 	Physical Stets at 11*C and 1 Oh 
Load 

	

11.2 	Molecular Weight No penman! 

	

12.3 	&Alp POW 14 1 st4r4 
54-275'F 
w 14-135T w. 267-4061( 

	

12.4 	hoeing Point Not prinant 

	

125 	Creed Taapersumm Not pertnes1 

	

12.5 	Critical Possum Not parrot 

	

12.7 	Speckle Gravity. 
0.714747 is WC NisMS 

	

12.5 	thin' Whim 701181011 
1543 dynes/an 
w 0.010.0.023 Wm al WC 

	

126 	'Auld Whir Interfacial Tendon 
40.51 ornabon w 0.049.0.051 N/m 
at 20T 

	

1110 	Thor (Oa.) SPaellie Gredry: 3.4 

	

12.11 	Rata Of Spoffts Heats of Vapor (Gob 
alt wean' 

	

12.12 	thorn Neat or Veportistiorc 
130-150 fledb w 71-61 cal/g 
w 3.0-3.4 X 10. Jfig 

12.13 Nest of Chewed= -14720 Bedb .. 
-10.400 caup . -435.4 X 101  Jiyg 

	

12.14 	Nod el Deoompositlorc Net pennon 
12.16 Not of Sabha Net pennant 
12.16 Heat el Polymensadom No whom 
12.26 Nob el Where Data rot oohs 

	

11.26 	tieing 1111114 Data not wadable 
12.27 Reid Vapor Phnom Data rot MAWS 

1, 	WATER POLLUTION 

	

5.1 	Aquatic Toddle 
10 ppm/24 brithrille 4011101/1 
shad/TL./fredi maw 
II ppm/24 boluvenile Airman 
ahadaLjeall water 

	

6.2 	Waterton Toslaty: Data not andable 

	

6.3 	Biological Omen Detriand (Bopp 
5%. 5 days 

	

11.4 	Food Chin Concentration Pelendh 
None 

1. 	SHIPPING INFORMATION 

	

9.1 	Global of PWItr CieboaM011  WWII bath 
range ol dishabon temparasses used 

	

1.2 	Storage Tampermero AllIblefd 

42 Net Aunemprwre No roorremsnt 

	

1.4 	6e1491 	Open Menu arrester) or 
pressure-veoparn 

NOTES 

GASOLINES: STRAIGHT RUN 
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Common Synonyms 
") Murrinating c• 

Korona 
Range Od 
Find od No 1 
Jet fast JP-I 

Wary kyr 	Corneas 	 Fir of odor 

Floats en rater. 

Stop crows, a posse*. 
CM Ye department. 
Aral contact with liquid. 
Moire and remove duchargaid midair 
Nouty local north and parson collar agencies. 

.. 
Fire 

Cariboolite. 
Extinguish Will try chemical. rant or carbon dioxide. 
Water may Si inotlecre on fire. 
Cool exposed contaners mith water, 

Exposure 

CALL FOR MEDICAL AID. 

"MID 
Imtaung lo skin and eyes. 
H•fmlul a awalloaecl. 
Romove contansnmed dothing and urns. 
F lesh aborted weal nth plenty Ed roux." 
IF IN EYES. hold fryers open and hush with plenty of water. 
IF SWALLOWED and acre a CONSCIOUS, have acorn oral rater 

or milk. 
DO NOT INOUCE VOMITING. 

Water 
Pollution 

Dangerous to aquatic Ine In high consentrerne. 
Firing to shard... 
May be dangerous 4 It enters water Intakes. 

Nobly local 5501W and ..lake officials. 
Notify operators of nearby water 11111111S. 

I. 	RESPONSE TO DISCHARGE 

(Soo Response Methods Handbook) 
1Mchanical cone noel 
Shirr be removed 
Ownical and pfrnical ussuml 

2. 	LABEL 

1.1 Cordons None 
22 	Class: Not pertinent 

3. 	CHEMICAL DESIGNATIONS 

3.1 CO CompatIldny Clear recellanows 
Irtrocarbon Mitres 

3.2 	Pon nuir C.A. +a 
3.3 	1M0/UN Designation 3.3/1223 
3.4 	DOT ID Neu 1223 
25 	CAS Registry Not 00311-20-6 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Sire lea straw* Liqui:1 

	

4.2 	Colon Colorless lo 19111 brown 

	

4.3 	Odor. Characteristic 

5. 	HEALTH HAZARDS 

6.1 	Pononal Prolactlw Equipment Rotes*. glover goggles or taco shier. 
1.2 	%wrongs Following Eaposturs Vapor causes 001 Mutton of eyes and nose. Dodd Mars 

simmers II taken into trot ernes coughing. direst and moody deveicong pulmonary 
edema 

5.3 	Trestment of Eaposur. ASPIRATION: snarl bed nob administer owners eel I ardor. 
INGES710fr. do 1407 nine raring cal • doctor. EYES: rash rim plenty of rater. SIGN: 
ram all and wash rib rep and rater. 

S.4 	Dreehord URA Yaeger 200 pp el 
5.5 	Short Tenn Inhalation Uralic 2500 mg/mat lor 00 win 
LI 	Toddly by Ingastiore Grade 1; ID.. a 5 lo 15 grlig 
6.7 	Lola Tonally: D.I. rat evalleble 
LI 	Vapor (Gas) Plant Charoctensidec Voters care a sigh. sawing of We eyes cc narrator/ 

oyster., if present In high oorconnationa The effect la unwary. 
IS 	IAPAO or Sold Irritant Charanorlarlen Minimum hazard. If spilled on clothing and Mooed lo 

renter wry cause smaning snd naddering of the skin. 
6.10 Odor Threohort 1 ppm 
6.11 	IDLN Yore: Data not ratable 

6. 	net HAZARDS 
LI 	Flash Point 100T (rrirk)C.C. 
11.3 	Fleminoble Liner In Ain 0.714-5% 
5.3 	Ft* ExtIngurhing ArDMIC FOWL WY 

diernicr or cotton roads 
5.4 	Fee Estriderng Agents Nol to be 

Used Weir may be crane**. 
SA 	Spode/ Mawr of Corielarlan 

Preclude Nol penmen 
SA 	lloheror baler Not perrirst 
L7 	Ignition Terderalunt 444•F 
5.II 	Electrior rum* No ;wawa 
II.• 	flaming Rata 4 worm. 
4.10 	Adiabatic Rare Temperatures 

Data not erilable 
6.11 	Skachionorric Al to noel Ratko 

Dan not amiable 
11.12 	Flame Temperature: Data No milers 

II. 	HALM ASSESSMENT CODE 
Naar Arosemone Nandlook) pee 

A-T-U 

IL HALM CIASSIFICATIONS 

11.1 	Cede of Federal Ileguintions 
Comburtde rind 

11.2 NAL Near Railing ter Irk Wert 
Trsoopeniller 

parlor! 	 Rating 
Fir 	 2 
Haven 

Vapor Mena 	 1 
UquI0 or Sold Intent 	1 - 
Poisons 	 1 

Water Porten 
Morn Twice/ 	 1 
Aquatic Tan* 	 1 

7. 	CHEMICAL REACTIVITY 

7.1 Reectirty With Warn No warn 
7.2 Reactinly 0101 Comm.Salernie No 

reaction 

	

7.3 	Stability Owing Transport Stable 

	

7.4 	Nurtnallaing Agents tor Acids end 
Cannon Not pennant 

	

7.5 	Polymensation Not pennant 

	

7.4 	Inhibitor of Polywornition 
Not pertinent 

	

7.7 	Mort Role (Reactant to 
Producty Data not avviabisa 

7.5 &merry Grow 33 

Aaaewlik Mace- 3 
Nowirmy 

Other Clumicals 	 0 
Warr 	 0 
Sea Remake 	 0 

11.3 	SIVA riettarti Cloesilicatien 

Cry 	Classlfierlen 
liana lissard On* 	 0 
Flanunebity (Add) 	 2 
Rescary Nebo) 	 0 

	

12. 	PHYSICAL MID CHEMICAL PROPERTIES 

	

12.1 	Phytkai Stan at 1EC and 1 Mx 
ligal 

	

12.2 	laeleculer Weight Not ponnant 

	

123 	Soap Point at 1 abic 
302.500"F 
.. 200-205C i. 473-533 x 

	

114 	linntelng Point 
-150•F r. --45.11•C yi 227.59 

	

12.5 	Critical Tewareniturn NO pennon 

	

12.5 	Critical Anneal Not peraronl 

	

127 	Spurr Grarlest 
coo at 15•C 08.40 

I. 	WATER POLLUTION 

L1 Awed* Toarryt 
2990 ppm/24 hnbluop11/71.../Inesti 
rater 

	

9.2 	Waterford Teakity: Data not ratable 

	

5.3 	Biological Gingen Demand (1/002 
53%. 5 days 

	

5.4 	Food Chain Conosintration Perna& 
Non 

12.1 	liquid bunco Temkin 
2132 Chrmalma 
a 0.023-0.032 Wm at 20T 

12.5 	Liqukl Water Interladi Tarsier 
4745  •Psosirs a. 0.0474040 Wm al 
2410 

12.10 Vapor (Or) Speclho Marty: 
Nol pinyon 

12.11 Maio of Spain Nona of Veva Snag 
No warn 

12.12 Went Han al Vaporisation 
110 Bluat ■ GO cal/0 = 
2.5 X UP Jilts 

12.13 Nor of Cosibusdott -15,540 Barr a 
-10.303 csUg a -431.24 X 10t .1/kg 

12.14 New of DecomposMorc Na pennon 
12.19 Nee at Solution Not waned 
12.1$ 	Mot of Polyorriariorc Not perlinant 
UZI Nor of Purer Dad No swards 
11.24 	Limiting gars Dela not evaride 
1207 	RINI 7stobr Preseurei 0.1 pm 

S. 	SHIPPING INFORMATION 

	

5.1 	Grades of Purr,: Light trydrocerton 
dentate: 100% 

	

11.2 	Storage Traperaturse Ambient 

	

5.3 	Inert Aanoeplierec No reduremora 
5.4 Venting Open Slams worst) 

NOTES 

KEROSENE 
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LEAD CHLORIDE 
	

LCL 

Commen Synonyms 

Lead Uremia 
Ferrecia adore* 
Lead (0) chlorta 

Soel 	 What 

sirs se mixes with water 

AvuG contact ems. sold and Oust Keep people away .  
Was 	goggles. sel,-conteneC breathing apparatus. rubber overclotrong (including gloves). 
Sto; chscharge 0 possible.  
Isolate and remove ceschargeO rnatenal 
Hurry rocs,  'seen ant poliunon centre; agencies 

Fire 

Nol amenable. 
POISONOUS METAL FUMES MAY BE PRODUCED IN FIRE. 
Wear goggles, serl-contarnetl breathing apparatus, rubber overcetNng 

iii,cLictrhg groves). 

Exposure 

CALL FOF MEDICAL AID.  

DUST AND FUMES. 
POMPOUS W INHALED. 
More IC fresh Or' 
Keep ,C1,,  ours' and warm. 	_. 	.. 

SOU° 
"'wallowed, may cause metallic taste. abdominal part vomiting and aurae 
Flus, abet:leo rex mats, plenty 0' wale( 

IF IN EYES 	hoc eyetds oiler ant flush lets perry of water. 
IF SWALLOWED ant yin,. to CONSCIOUS. have vdfirn drank wafer or milk. 

,avE vIcfirn induce vomiting 
IF SWALLOWED ant VACI, is UNCONSCIOUS. 00 nothing except keep ,Acten 

ire, 

Water 

Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dowerous il it armors mita Makes. 

Noi.t, lout. health eno wiicitte celicials 
Nofiry operators of nearby water intakes. 

1. 	RESPONSE TO DISCHARGE 

(50. Resporae Method. Handbook) 

Were Innen • water contarrinant. 

Restrict access. 

Should be removed. 

Chemical and physical bestment 

2. 	LABEL 
2.1 	Category: None 

12 Claw Not manor" 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG CempatibIlfry Close Not bated 

	

3.2 	Formula, P9Cle 

	

3.3 	IMO/UN Desauthaft Not listed 

	

3.4 	DOT ID Not Data not available 

	

3.6 	CAS Registry No, 7756.55-4 

I. 	OBSERVABLE CHARACTERISTICS 

4.1 Marshal Mete lea shOMWX 

Sole (crystal outer) 

	

4.2 	Color. Write 

	

4.3 	Odor. Data not sealable 

5. 	HEALTH HAZARDS 

6.1 	Per onN Pruf•MlY• elthiPment Wu Mercried fiber mask, ruler gloves, and safety glosses. 

62 	Symptoms Following Exposure INHALATION, Joie and muscle pairs, headache. doziness and 

Insoneria. aweless, frequently of ortersor nuclei of hand and wrist (animusl or bialwal). 

meaw contarrinatiph • brain damage. Stuor progressirq to corns • .0111 or without convulsion. 

often death. Euratom contuse.% and mania less conmon. Corstrompinal amen may be 

amused. INGESTION: Abdominal pin, durum, quatiugu, us, pi =pub, muywisr  

wukrus. headache, blue Me on owns, male taiga raises. rd vomiting 

62 	Treatment of Exposure CO a phyla:Man. INHALATION Retnove horn scums of moue. Keel/ 

victim qua and warm. EYES: Flue Mth Panty of water. SKIN, Wash with soap and wear. 

INGESTION. Induce rotating and follow wrath gpec Wage. AprOrapar saline coterie and an 

manna. Give antispasmodic (calcium gkocrele. atropine. papeverins) for rebel of colic. If pan • 

sous morphine Rana may be comeene. 

6.4 	Threshold LAM Mau 0.15 rag/ma as Wed. 

61 	Short Tun Milelehon lane" 0.45 maim,  as Wed. 

6.6 	Tosielty by ingestiorc Guinea Ng mann lethal dose 1500 to 2000 mg/kg. 

6.7 	Late Toxicity, In man 6 mg/me/day inhaled lug tam croluoss kistolosical and pothologUI 

~is, 12 orq/dey ingested long term prodices 011$ disorders. Tastogeric effects. 

56 	Vapor (Gas) Maar" Characteristics, Data not evadable 

La 	Moue or Solid Irritant Chwuteratice Data not available 

6.10 	Odor Threshold, Deis rot available 

6.11 	IDLA Pawn Data not available 

Li 
N. 	FIRE HAZARDS 

Flesh Point Not pertinent 
Flernouble Liens In Air. Not Marimba 

10. HAZARD ASSESSMENT CODE 
Mee Nowa Assesarnent Handbook) 

6.2 $$ 

Fire Extinguishing Agent= Nol perierant 6.3 

6.4 Fire Eirlinguishke Aunts Not to be 

Mak Not portireml 

11. HAZARD CLASSIFICATIONS ILI Spooled Maude of Combustion 

Products Tack metal Lunn 

6.6 Behrolor In Fez Can min toxic metal 

Una 

11.1 Cede at Federal Regaistions, 

ORM-B 

6.7 ignition Temperature Not pennant  11.2 MAC Hazen! Riau for Dui Water 

Si Elsoltima Hamad: Not pennant Treneportaderc Not Wed 

LS Burning Rater. Not pertinent 11.3 MFPA Namara Clesalecatiom 

6.10 Adlobatle Flan* Tempereters Pia kited 

Data not evadable 

6.11 Molohlomehic Air to Fuel Rage 

Data not evalablo 
6 13 Runs Tuipereture Data not malaria 

7. 	CHEMICAL REACTIVITY 

7.1 Reactivity Witt) Water. No reaction 

72 Reactivity with Common listertis, Data 

not evadable 
7.3 litabillty During Transport Data not 

mailable 

7.4 Neutrefeang Agents for Adds and 

Caustics, Data not available 
71 Polyrneriatiors Data not amiable 
71 Inhibitor of Payrnerizahort 

Data not availed" 
7.7 Molar Ratio (Resctent to 

ProduMX Data not mailable 
71 Ructivity Group: Data net available 

1.2. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 161C and 1 elm 

Sc40 

122 lielecular Weight 27812 

122 Boling Point at 1 she 

17421F ii 95010 - 122321( 

12.4 Freezing Point 

IL 	MATER POLLUTION 
933.  111F - SOVC ti 77421( 

111 Critkal Tenn meture Data not evadable 
8.1 Aquagc Tockate 116 CrIbosi Pressure, Data not  evadable 

6.56 porn/96.hour/TL./Fefreed 

rannotr/soft water 
12.7 SpecIfic Gravity 

5.85 at room teruerature 
482 porn/1116-hour/TL/Fathead 11.8 Llama Swims Tema.' Not pourers 
tannoyilhare water 121 Liquid Water Interlaciel Tensaw" 

231 pan/94hour/TL./Bluegill/soft Not pillow' 

antler 12.10 Vapor (Gas) Specific Omar 9.55 

442 pprn/96-hour/TL../BiLegit/hard Renamed) 
water 1211 Ratio of Spoclfac Heats of Vapor (GasX 

31.5 ppm/86hour/TL./Goldlah/soft Deli not amiable 
miler 12.12 Latent Hest of Vuortratiorc 
206 ppm/96.hour/TL./Guraa/sofl 

wafer 
101.5 Be/t - 1064 cal/g . 
4.45 X 10. ,/kg 

6.2 Waterfowl Toxicity, Data not available 12_13 Meet of Comburtiort Data not available 

12.14 Neat of Decomposhiett Data rot available 

12.16 Hest Cl Setubal: Endothermic 
ICrorrtrarc0 

40.1 BLit - 22.3 trig w 

9. 	SHIPPING INFORMATION 0.13 X ¶0' virig 

12.16 Neal of Polymertsatiorc Not pertinent 
6.1 Grades of Purity Data not suitable 12-26 Heal of Ream 201 ce/g 
II2 Stoup Temperature. Data not available 11.26 Limning Value, Data not evadable 
6.3 inert Abnompfere, Data not avertable 1227 Reid Vapor Frames, Data not available 
6.4 Venting, Data not available 

L 	WATER POLLUTION (Goritinamd) 
6.3 Blekwical Olyfpn Demand (BODX Data not available 
6.4 Food Chain Cencerrlretion Perak& Both kin and armee He can cancan's* load. 
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MERCURY 
	

MCR 

Common Synonyms 

Quicksilver 

Loud 	 Shier 	 Odorless 

Soft in water .  

ey0::: C0f.leC7 Sn'Tm LICJ!: Keep CraDP. away 
Stop O■ scIle•ge 0 pos,oie 
',omit ang remOve CltsCrla•ge0 cetera! 
Nee .r)  ItccalnEalt. d, p011snicr COMr0 	agencies 

Fire 

Not flammable. 

Exposure 

CAl.i. °OS VEISSIILk.. Al: 

LIQUID 
Effects of exposure may be delayed. 

.... 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous ll fl emirs inter intakes. 

n.ct , t, 	100a 	sea 7. 	anC n.•c 	C"1Cal: 
,c,r, 	cae• a t or s 	nEE•Ly ■,,E' 	.c 	ES 

1. 	RESPONSE TO DISCHARGE 

Rao Respond Methods Handbook) 

Should be removed 

Chemical and Phyfre-al treatment 

2 	LABEL 

LI 	Category: Peons 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO Comps,101fIty Cl.... Not listed 

32 	Formula: Mg  

3.3 	IMO/UN Designation: Not listed 

3.4 	DOT ID No., 2609 

3.5 	CAS Registry No.: 7439-97.6 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Stele (as shipped): Liquid 

	

4.2 	Colon Silvery 

	

4.3 	Odor: None 

5. 	HEALTH 

5.1 	Porsonal Protective Equipment Avoid contact 

carlocipe (Nopcalne) respirator. 

5.2 	Symptoms Following Exposure: No anneraate 
sight muscuis,  tremor, loss Of sppetne, nausea, 

cardiovascular disturbances may occur. 

5.3 	Treaded of Exposure Consult a doctor 

5.4 	Threshold Limit Velue 0.05 itg/rite 

6.6 	Short Torre Inhaistion Limits: Data 1101 evililable 

5.6 	Toxicity by Ingestkft No ornediete toxicity 

5.7 	Late Tooker Development of menhxy personale 

lill 	Vapor (Gas) irritant Caaroctertstlow None 

5.9 	Liquid or Soft irdtant Cheraclerristics. None 

6.10 	Odor Threshold: Not perreneni 

5.11 	IDLM Value W irgirn. 

HAZARDS 

of Word milt skin. For vapor oft chemical 

symptoms. As porsonn9 becomes established. 

and durrhes We observed. Psychc, koney, and 

H. 	FIRE HAZARDS 

6.1 	Flash Point Not flammable 
6.2 	Flammable LIMN In AM-. Not flammable 
6.3 	Fire Extinguishing Agents: Not pertinent 
6.4 	Fire Extinguishing Agents Not le be 

Liget Not pendent 
ILI 	Speed Hoards of Corwleudisn 

Productic No1 parbront 
IL 	Behavior In Fire Not flammable 
6.7 	ignition Temperature. Not flammable 
6.11 	Electric* New& Nol pertinent 
III 	MST** Rote Not flammable 

LIR Adiaddlc Flame Temperature 
Data not available  

6.11 	SletchleenetrIc Al to kW Raba 

Data not available 
6.12 	Werra Temperature Data not andabis 

10. MUNI) ASSESSMENT CODE 

Rea Hafted Awasosinem Nenebook) 

A•X 

11. HAZARD CLASSIFICATIONS 

	

11.1 	Code of Fodiersi Flegullergene 
ORM-16 

11.2 NAS Hazard Rating ler Sift Water 
Tranopertogoit Not bud 

	

11.3 	IWPA Ilserwe Classeflooftet 

Not heed 

7. 	CHEMICAL REACTIVITY 

7.1 	Reactivity With Water. No reaction 

7.2 Reactlylty with Coenrww Wheedle: No 

reaction 
7.3 	Stability During Transport Slade 

7.4 Neutralising WNW. for Adds and 

Caustics: Not pertinent 
7.S 	Polymergatiort Not Pennant 
7.6 	IMAM*,  of Polyrnefizatiorc 

Not pert ens 

7.7 	Molar Ratio (Reactant to 

Product): Data not wailed* 
7.5 	RescUytty Group: Data not ayskable 

12. PHYSICAL AND CHEMICAL PROPERTIES 

	

121 	Physical Stele at 15T and 1 dm 

Liquid 

	

12.2 	Iftlieculd Weight 200.59 

	

12.3 	Belling Point at 1 alew 

675T - 357T - 530.k 

	

12.4 	Freezing Point 

-351.0T - -38.9T - 2343'K 

	

12.6 	Crttlad Tientperatint 
265.CF w 1462-C - 1735'6 

	

12.6 	VOW Pressure. 

23300 pain v. 1587 .on - 1601 
Melimi 

	

12.7 	SpecillIc Growler 

13.55 at 20T (6ds51 

	

12A 	Liquid Surface Tonkin 
470 dynws/e. 	0.470 N/rn at 20T 

	

12.5 	uquia Motor Inleflaciel Tendert 

375 dynes/cm - 0.375 N/rn at 20T 

	

12.10 	Vapor (Gast Speoltit Onrelle 

Not winged 

	

1211 	Rabe or Sperdft Nests of Vapor (Grey 
Not pennant 

12.12 Latent Nod of Vaporish= 

Not panders 

	

12.13 	Neal of Combudlort Not perWeni 

	

12.14 	Noel of DecionwoaRtorc Not peened 

	

12.16 	Nast of folutart Nor peranent 

	

12.15 	idol of Polyrnertubset lea Perldent 

	

1225 	Neal of Fusion 27 ezi/g 

	

11.28 	Undling Value Data not awairlabis 

	

12.27 	Reid Vapor PTIOWPIC Data rot *variable 

B. 	WATER POLLUTION 

	

8.1 	Aquatic Toxicity: 

0.5-1 pprn/48 hr/caragius 

arckurnfTL./Iresh waft 
0.29 ppr1/45 wry-arms fah/TL../salt 

water 

	

5.2 	Weld-fowl Twitchy: Data not availeble 

	

5.3 	Biological Oxygen Demand (BODt 
None 

	

5.4 	Food Chain Concentration Potenttak 

Mercury concentrates in liver and 

koneys of ducks and geese to levels 
above FDA lime of 0.5 pprk. 1,4.,,,,, 

tissue rawly well Oslo* the evirt. 

9. 	SHIPPING INFORMATION 

9.1 	Grades of Porky: Pure 

11.2 	Storage Temperature: Arsibian1 

93 	lewel Atmosphere No reoterement 
9.4 	Venting: Open 

NOTES 
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METHYL CHLORIDE 
	

MTC 

Common Synonyms 

Chiorornettune 
Arbc 

Gas 	 Colorless 	 Odorless Sr sweet 
air 

Foals and boils on water. Flammable, vision vapor cloud a 
formed. 

Avoid co-ilsv,  ...In litoit zinc vac*, 	Keep Pe000 swat 
Was 	P,P.c ia.,  atit seii-containec tvesming aoprei,s 
Slop OiSoharge e possible 
Snut or rpnit.On source, and car fee cworiment 
5111 uovenc ant use wale' splay It 'knock 00An-  vapor 
Isolate and remove diStnarpet material 
Nolir. opta t  name ant poli.rtio-  conic' ayent,es 

Fire 

FLAMMABLE. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Fieshbadi along vapor rail may woo, 
Vapor may explode if pried in an *mimed area 
Wear pogg.et and selt-tOntainet Oreathing Eittarat, 
Si.: ci,,,,, g 	ir possiOit 	 . 
COO, exPOSeC COntainert end orOter. ,  men enectrng note wIt water 
Let i.er 	lo.rm 

Exposure 

CALL 0 00 ME: , CAL Ai: 

VAPOR 
Not oaring to eyes. nose or tivcrat 
II inhaled. tail Cause nauSea, vomiting., headache, dercuh breathing. 

or loss of corsocesness. 
100,E 	IC 	',ES.' 	a , ' 
I' Crealnint rtias stopped 	gl. 11 ',..l ie 	iooPioir°,  
I. Dreatnni it Or'1.0., 	0,,  oihdo- 

LIOUID 
Will cause aortae. 
Fl,it 	aneLlet arta., w ;! pent 	0' ,...,,p.  
DC NC.-  RJE AFFEC -ED AREAS 

Water 
Pollution 

Not harmful to aquatic Cr,. 

1. 	RESPONSE TO DISCHARGE 

Mee Response Methods Nen0boolt) 

issue warrwohon flammability. 

air contaminant 

Restrict amass 

Evacuate area 

2. 	LABEL 

	

2.1 	Category. Flammable gas 

	

2.2 	Clark 2 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CC Cornpatirtfly Class: Halogenated 

hydrocarbon 

32 	Formula: CrfiCi 

3.3 	IMO/UN Designation: 2.0/1063 

3.4 	DOT ID No.: 1063 

3.6 	CAS Registry Noz 74-871 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shippiedk 

Lrowhed pas 

	

4.2 	Color. Colorless 

	

4.3 	00on Faint, sweet, non-irritating; taint 

ether-like 

S. 	HEALTH HAZARDS 

6.1 	p.eybeekl Protective Equipment Approved canister mask; leather or vinyl gloves goggles or lace 

shold. 

62 	Symptom Following Exposure: inteiaton causes nausea, vomiting, tartness, headache, 

errobonal daturbances tar concsntrithors cause mental confusion. eye cialtobances muscular 

tramors, cyanosis. convulsions. Contact Of laluol with Non may our frostbite. 

5.3 	Treatment of Exposure, Remove to fresh so. Call a doctor and have patient hcartafored tor 

observation of slowly developing symptoms. 

5.4 	Threshold Limit Value: 50 PP. 

5.8 	Short Tom irteirion Unity 100 ppm for 5 min. 

6.6 	Torcily by Ingmar= Not penment 

6.7 	Late Toxicity Nona 

LS 	Vapor (Gas) Irritant Cheraciertsbre Vapors are nOnneartil to the eyes and throat. 

IA 	Liquid or Solid Irritant Cherecteriehos No tOrwisble hazard. braCticae7 artless to the ern 

bearer' it evaporates Outlet May cause  frostbite. 

0.10 	Odor nava/101C Data not evadable 

6.11 	10121 Value. 10000 ppm 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 Mak Point <32.F C.C. Areeement Nandbook) (See Hared 

62 Flammable Limits in Air. 8.1%.17.2% A-B-C-Ci-E-F-Ci 
6.3 Fire Extinguishing Agents Dry daintier or 

carbon debar. Stop Sow of pos. 

6.4 Fire Errors/Ong Agents Not to be 

11. HAZARD CLASSIFICATIONS User Not pertinent 

6.5 Speer lassersla of Combustion 

Products: Toes and Oral.% row am 1" 	Cede Of esesirsi Peisilembons 

generated in res. Flom mare on 

6.8 Behavior in Fine Conuran may easiode 112 SiA1 "ma" /la** 9° lira WI"'  
6.7 Ignition Tempe...haw 1170*F Trenspertatisec 

6.11 Electrical Wear* Not pennant Canon 	 Roans 

61 Strang Rats 22 mrn/rnin. Fee 	  4 

6.10 Adiabatic Flame Temperature: heart 

Data not available Vow irritant__ 	 0 

111 Sloatromostric Ale to Fuel Rabe: LOA( or Seri Wave 	 0 

4.078 (Est) Posors_- 	  

6.13 Flame Temperature: Data rot reliable Warr Partin 

Human lorry 	 

7. 	CHEMICAL REACTIVITY 
Mather Ellett 	 0 

Reecirly 

Oder Chemicals 	1 7.1 Reactivity Wilt Water: No reaction 
Water 	0 7.2 Rrothity with Cameo Merrier 

Reacts with tint aluminum, 

magnesium. and their alloys, reaction • 
11.3 NFPA Ward Prarticatfor 

not wawa 
Category 	CrsellIcalon 

7.3 Stability During Transport Stable Her Hazard Merl 	 2 

7.4 heintaitting Agents for Ards and 
Flarnmebility (Red) 	4 

Combos Not pennant 
7.6 Polymerisation: Not perlinent 

7.6 inhibitor of Porymerisation 
Not pertinent 

7.7 Moir Ratio (Reactant  to 

Perrot): Data nol available 
7.8 Reactivity Group, 36 

12. PHYSICAL MD CHEMICAL PROPERTIES 

11.1 	Phyror Stale at 15*C and 1 ere 

Gas 

12.3 	ilieleare weight 50.45 

12.3 	asibte Point at 1 ative 

-11.6T = -24.2.0 . 249'0 

12.4 	Foralng Point 

-143.0'F - 97.3T . 1735.6 
I. 	WATER POLLUTION 

116 	CrIbor Temperature: 

8.1 Aquatic Toxicity 2103.5iF . 143.8T iv 116.6' 6 

None 11.11 	Corer Preserve 

11.2 Waterfowl Tosicry None Kr pr . 65.9 atm . 188 MN/m.  

9.3 Biological Oxygen Demand (11001 117 	Speer% Gravity. 

None 0.997 at -24.0 (lard) 

8.4 Food Chain Concentration Potenbak 121 	Liquid Salem Tablas 

None 162 Ofresion = 0.0162 Win at 20*C 

11.5 	Liquid Warr interferer Tension )est.) 

50 Orws/orn = 0.06 N/m at -24*C 

1110 Vapor IOM) Sparer Gerrity. 1.7 

12.11 	Mb of Spositic Nests of Vapor (Gest 

1265 

1212 	Latent Neel of Vaporisation 

182.3 Bisdi . 101.9 cal/g = 
4241 X 10' vita 

1113 Nest of Comburbort -5290 Bt /l 
= -2939 cal/g .. -123.1 X 10' Vag 

9. 	SHIPPING INFORMATION 1114 Nor of DromPoritioto Not Pert...? 
12.15 	Nest of Soluliew Nor partner 

9.1 Grades of Purity Tachnical grade; -Mac" 11.111 	Nest of Ragmen':slat Not warrant 
refrigerant grade 1221 Nast of Priors Data rot sedates 

9.2 Storage Temperature: Ambient 1128 Limning balm Data no weleth 
9.3 Inert Atmoartant No reeparantent 12.27 	Reid Vapor Preesunr. 116.7 per 
9.4 Venting: Satoh fret 

NOTES 
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6. FIRE HAZARDS 

6.1 Flesh Point 20T C.C.; 22T O.C.  
6.2 Flatruralsa Liam In Air. 1.11t.11.5% 

5.3 Fire Esengurhing Agents: Alcohol loam, 

dry Mensal, or carbon donde 

6.4 Fire Extinguishing Agent. Not to be 

Used Water may be radian. 

65 Sowed Hazards of Combustion 

Products: Not pertinent 
6.6 Ilefunior in Fire: Not parbrienl 

C7 Ignition Temperature: 961T 

GA Electrical MUM& Clan I, Group D 

6.11 Burning Rae: 4.1 nominal. 

6.10 Adiabstic Mena Temperatures 

Data not overlaid" 
6.11 1110140JOrrotie AY to Fowl Rats 

Dela not sysiebao 

5.12 Flame Ternpereture: Data not mailable 

10. HAZARD ASSESSMENT CODE 

Owl Haled Assesernont fireboat) 

A-P-Q-M-S 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Fedora Resulsreows 

Flammable beed 
112 RAS lieswd Mang for Sulk Water 

Tramporlsrlion 

ers.•115,1 	 Rating 

Fre 	 _ 3 

death 

Laud Or Sold Omni__ 	 I 

	 2 
Water Westin 

2 

7. CHEMICAL REACTIVITY 

7.1 Restilvity With Woad No reaction 

7.2 RowtivIry with Common Materiels No 

"actor,  
7.3 Stsbitty During Twins/sort Stab* 

7.4 liewIrelizing Agents for Acids and 

Caustics: Not oatmeal 

7.5 Polymerization: Nob Cannon,  
7.6 Maher of PolwrierloatIonr 

Not pertment 

7.7 Molar Ratio (Reactant to 

Productt Data not bribe 
71 Rwalaty Group: 18 

ReecwIty 

Other Derma" 	  2 
Wale 
	

0 
0 

113 11FPA Nowt Classillestiors 

eatellcn 	Camelficaton 
Nasal bawd (w) 	 

I. WATER POLLUTION 

8.1 Marta Telleltr. 

5540 mg/I/48 far/bloregarTL./fresh 

wear 

8.2 Waterfowl Toxicity: Data not &valid* 

5.3 Modogical Oxygen Demand (11001 

214%, 5 days 

5.4 Food Chain Concontration Polontlat 

None 

9 SHIPPING INFORMATION 

9.1 Grad*" of Puritr 99.5+% 
9.2 Storage Temperature: Ambient 

93 Inert Atmosphere: No roourement 

9.4 Vefelnx Open  lame anevw) 
IN•93400.10.4$11 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Wastrel State at 16T and 1 ate 

LOAd 
122 Moloador Weight 72.11 

11.3 Soling Point M I Wm 
175.3T - 79.9*C - 352.8-K 

12.4 Freezing Point 
-123.3T - -8E.3'C 198.SK 

12.11 CetUeai Toompweturs 

504.5T - 262.5T - 535.7'K 

12.11 Critical Plemmons 
803 pia 41.2 airn 4.15 MN/ma 

12.7 Sporific Groat), 

0.508 at 20T f4cia51 

123  UMW Swam. Tenders MK pertnern 

12.5 Liquid Water Interfacial Train: 
Not pmenent 

12.10 Vapor (ges) Speak Garay: 2.5 

12.11 Rods of Specific Nests of Wow Meat 

1.075 

12.12 Littera Meet of Vapordation 

191 Btu/lb - 106 salig 

4.44 X 10. J/kg 

12.13 lewd of Combustors -13,450 litu/S 
-7491 mug - -313.0 X 10. J/kg 

1214 Net of Decompeeltere Not wine" 

12.16 That of Solubset NaL) -9 BILI/10 

w: -5 cart w -0.2 X 10. J/kg 

12.15 Neat of Polyntordattors Not perenern 

1221 Past of Fueled Data I*31 avaistee 

12.26 LindlIng Indus Dow MA evoil41:44 

12.27 Read Vapor Powers 35 psi 

NOTES 

METHYL ETHYL KETONE 
	

MEK 

Common Synonyms 

MEN 
2.15uunone 
Etny methyl ketone 

Liquid 	 Colorless 	 Sawn odor 

Floats and mikes with wafer. Flammable. iMtating vapor is produced. 

9,OP cl'ac,a'ae l' Pass, ,e 	near mope acai 
Shy, co. on ..,-nn sc,ces ae■C cal lee occalme, 
Sid,. JDI.,- t 2^.d use wale' Spra ■ to . a no.,' 	0.70'- 	ia,,r 
Avc,c cc,sc; .1.1,-; ant .ago' 
laislate anC •E-mOvE C'S.C.E•gec ecale,al 
Nei") lord 	1,eallh a, DO,!.,:-  CC,1,. 	age-ic.es 

Fire 

FLAMMABLE. 
Flashback along vapor trail may awe. 
Yaw. may eopicsa II crawl r. an encased area. 
ti,airS,  .1,  C1,i  che^....a 	2,_'o IC,- 	G. CrtC,  [beide 
Awe' e,a, be rne,lerl, vE c• ,va 
Cr: 	eiccset cc^.1a /.e, e•-•;/-  i.c, 

Exposure 

VAPOR 
Irritating to eyes, nose and Meal 
II inneled, will cause nausea, vomiting, headache. dimness. 

calculi brwthg, or loss of COnaCkteiness 
Mr., c IC 
t t•ea, ng ,SE 11.0 pEa 	t've- a, ,..ea ..espeal.0^ 

cxyca - 

LIOUID 
Will burn eyes. 
Harmful if swaliowed 
:Cs --.7,F ,:',E-.• -,6'eo c c .,•ng anc e -,see 
F,1.-  C"E: ler rea,  
‘ 	... 	E ■ .E.S 	-^, c-,.: 	-..,  

-vE ',11-r 	,.^Y water 

Water 
Pollution 

Dangorous to "oats life et Nth concentrations. 
May be claVeretss if it wan ram wakes. 

	

.,,+, 	1 .,,c2 	nE.E-±,:-. v.-, 'F 	C., E•S 

	

' 	 -Err.,. 	net, 	-,a 	E_ Ncl y C,F,10, C'  

I. 	RESPONSE TO DISCHARGE 

(Sr Response Methods Handbook) 

wsue warningrath Ilarnmatiley 

Disperse and Ilusel 

2. 	LABEL 

2.1 	Category: Flammable hood 

2.2 Claw 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Competabillty Cl...: Ketone 

	

3.2 	Formula: CH sCOCIMClia 

	

3.3 	IMO/UN Dersignotion: 3.2/1193 

	

3.4 	DOT ID No, 1193 

	

3.5 	CAS Registry No.: 78.93.3 

1. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Phyla/cal Salo as 'NIPPON* Ladd 

	

4.2 	Color Colorless 

	

4.3 	Odor Like acetone; WeasaM; lasm9erf 

S. 	HEALTH HAZARDS 

6.1 	Personal Protective Equipment Organic caner or w Pack; plsotic glows; poppies or as 

shied. 

6.2 	Symptoms Following Exposure: Liquid cosmos aye bum. Vapor mates eyes. now and roost: 

can cause huddle. do2rneet, nausea, weakness. and ass of conscidanoss. 

5.3 	Treatment of Exposure: INHALATION: rwhove acorn to Won as, r beating is  Sewer Or has 

slopped. Mori ressisolation and acimniste oxygen. EVES, wash van plenty of wear for at lead 

15 min and call phyrscan. 

6.4 	TverehOld Unit Taus: 200 POT 

6.6 	Short Tenn Inhalation Units: 290 rng/rn. for 60 min. 

65 	Toxicity by Ingestiors Grade 7 LEN. - 0.5 to 5 grog iron 

5.7 	Late Toolcity: None 

LI 	Vapor (Gas) Meant ChoracteratIcs: Vapors caws a sight waning of the eyes or ritspealory 

system rat present in haft cordwrostans. The Meth a temporary. 

6.5 	Liquid or Sold Irritant Ch arosierrieks: Mownwn hazard. If witted on wordy and wowed to 

amain may cause selartrg and rediering or the Win. 

5.10 	Odor Threshold 10 PM,  

6.11 	IOW Value: Data not available 

JUNE 1985 



METHYL ISOBUTYL KETONE 	 MIK 

1 
Cannon Synonyms 

tc=1-2-pen rm..  

MUSK 
Honore 
Isopropylaceione 
MIK 

Watery laud 	Cotoriess 	 Mild peasant odor 

Noels and mines slowly wrth water. Fismnable. Ruling vapor a 
produced. 

Stop discharge d oossibe Keep people away.  

Shin 011 grution sources and call ire department .  

Stay upwind and use water spray to "knock clown-  vapor 
Avoid Contact we. bp..ed and vapor 
Isolate and remove discharged material .  

Notify local hearth and pollution control agencies .  

Fire 

FLAMMABLE. 
Flashback along vapor Vail may war. 
Vapor may explode if ignited in an endowed arm 
Wear ;gaggles and self-contained breathing apparatus .  

Erlinguish with Or) chemical. alcohol loam. or Carbon dioxide.  
Wale, may be 'reflective on lire 
Coal exposed containers with wale,. 

Exposure 

CALL FOR MEDICAL AID .  

VAPOR 
Witmer.; to eyes, rose and 000111. 
If inhaled, will cause dizziness or loss of corsciousnese. 
Move to fresh air. 
11 breatMN  has slopped. {rye anititial reSP,ratron 
11 breathing is difficult. grve Orypen 

UOUID 
inhaling to skin and eyes. 
Harmful if swallowed. 
Remove contaminated clothing and shoes 
Flush affected areas ...yin plenty CO weler 
IF IN EYES. hold eyel ■ Os open and hush olr-  oienn, of .ater .  

IF SWALLOWED arc victim is CONSCFC...,S. rave victim, drink water 
or milk 

I 

Water 
Pollution 

Shoot of low concentrations on squabs kle re unknown. 
Fouling to shoreline. 
May be dangerous if it enters water intakes 

No10),  local health and wildhle officials. 
Notify operators or nearby water intakes 

1. 	RESPONSE TO DISCHARGE 

(Me Reopens. Method. Handbook) 

Issue warning-high flarnmateirty 
Evacusle area 
Neuss and flush 

2. 	LABEL 

	

2.1 	Category: None 

	

2.2 	Class: Not pertinent 

3.1 
3.2 
32 
3.4 
3.6 

3. 	CHEMICAL DESIGNATIONS 

CO Compatibility Class: Ketone 
Forinutc (Chli)aCHCIMCOCIM 
IMO/UN Designation: 32/1245 
DOT ID bop 1215 
CAS Registry ho: 106.1131 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Stn. (as shipped): Liduid 

	

4.2 	Color. Colonels 

	

4.3 	Odor. Pleasant mid, characteristic; sharp; 
non-replual; ketonic 

$.1 

62 

$.3 

6.4 
6.1 
6.6 
6.7 
6.• 

5.8 

6.10 
6.11 

S. 	HEALTH HAZARDS 

Personal Protective Equipment Organic candle,  or at pack; noon gloves; goggles Or face 
strict 

Symptoms Following Exposure: Vapor causes oration of eyes and row; high concentrations 
cause arestnesis and depression. Lewd Mies oat skin and may cause dermatitis; attunes eyes 
bat does net Rum Men,  

Treatment Of Exposure: INHALATION. remove to fresh an, give artificial respiration if needed; calf 

• dodos. SKIN OR EYES wash eyes tnercughly with water, 	wash son nth water until Oliaton 

HOPS. 
Threshoed Limb Value: 50 ppm 
Short Term inhalation UMW: 100 ppm for 60 min. 
Toxicity by In 	Grade 2; 1..D10 - 0.5 to 5 9/kg (rat) 
Late Toxicity: None 
Vapor (Gas) irritant Chmeeterlatiat Vapors cause a sages smarting of the gym or respiratory 

oyster',  if present an high concientations. The effects temporary. 
Liquld or Soled Irritant Cherecteristics Mirenurn hazard_ 11 spied on clothing and allowed to 

remain, may cause smarting and reddening of Pe skin. 
Odor Threshold 047 porn 
IDLN Vekre Data not avakalte 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 
4.1 Flash Point 73'F CC.; 75'F O.C. (s.. Named Asawarbant Handbook) 
6.2 Flammable Limb In Ail 1.416.7.5% A-P-O-Y-U 
6.3 Flee ErtIngubleng Agents: Alcolet loam. 

By chemical. or carbon donde 
6.4 Fire Lagrone...Rs Agents Not to be 

Use* Wale may be Reflective 11. HAZARD CLASSIFICATIONS 
6.6 Spec:lel Hazards is Cornbuition 

Product= Irritating vapors are generated "A 	C". of FflOwili Rfltbilslion= 
won healed. Not WHO 

6.6 Illohnlor In Finn vapors may travel a 112 MAS Hazard Rating for Rub Water 

considerable Balance and ignite. Traneportettorc 

A7 ignition Tempereture: B54'F CRIPAort 	 Rating 
6.1 Election Hazard: Class I. Group D Fee 	3 
la Diaintrig Rafe: Data not available Health 

6.10 Adiabatic Flame Teneperstunn vapor intent 	1 

Data not makable Leind or Said Irritant ... .... 	1 
6.11 Stc4C19engebic Al to Fuel Retie: Poisons 	1 

Data not avRable Water Pokneon 
6.12 Marne Temperstunr: Data not available Koren Toziotty  	2 

Aquatic Toxicity 	1 
Aesthetic Effect 	2 

7. 	CHEMICAL REACTIVITY React-My 

7.1 Reectially With Water: No reacton Other Chem.:ale 	2 

7.2 Reacthity with Common Materiels: No Water 	0 

'sicken Set Ftesobon 	0 

7.3 Stain/Hy During Transport Stable 11.3 	OfFPA Hazard Cleasifficatiors 

7.4 Itteutreasing Agents lee Acids and Calegery 	ClosslIkation 

figures:1r Nor pertinent Ruth Hazard (Blue) 	2 

7.6 Polymerisation: Not perenent Flarroultely (Red)  	3 

7.6 inhiblior of Poiymerlastlork R•4COA,7 (7,4904,)  	0 

Not prlibent 
7.7 Molar Ratio (Reactant to 

Product( Data not available 
7.11 Resctivily Group: It 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical Rate et IS'C and 1 attic 
Liquid 

12.2 	Molocuter Weight 100.16 
12.3 	Selling Point at 1 son 

2412'F - 1162 - 311134'K 
12.4 	Freezing Point 

I. 	WATER POLLUTION -111rF - -.WC i. ifilirK 
12.5 	Ce10611 7097490■Inunir 

1.1 Aquatic Toxicity: Data not available 568.9'F - 2911.3'C = 57111( 
II2 Rotenone! Toxicity: Data not 'veiled. 12.0 	Wheal Prismatic 
11.3 Illcaogical Oxygen Demand (SODS 475 pee iv 32.3 atm - 327 MN/m1  

(Maori 1.0%. 0.5 day; (Moor.) 12%, 5 12.7 	Specific CirevItr 
days 0.802 at 20'C (load) 

8.4 Food Chain ConcentretIon Potential: 12J 	IJqteld Surface Tenelent 
None 23.6 dynes/crn - 0.0236 N/rn at 20"C 

12.5 	Liquid Winer interfacial Tenet:et 
15.7 ogres/can = 0.0157 N/rn at 22.TC 

12.10 	Vapor (Gm) Spikine Gnrowy: 
Not pertinent 

12.11 	Ratio of Specific Herb of tapes (Oast 
1.061 

12.12 	Latent Heat of Vaporlsetlen: 
149 Btu/lb - 62.5 cal/ - 
3.45 X 101  J/kg 

12.13 	Heat of Combustion: (est) 

9. 	SHIPPING INFORMATION -10,400 Bu/le - -5.500 pug - 
-242 X 101  J/kg 

6.1 Grades of Purity: 091 % 12.14 	Heel of Decompostusec wo pertinore 
12 Stomp Temperature: Ambient 12.19 	Hest of Solution: lest.) -6 Btu/lb 
11.3 inert Atmosphere: No requa•ment - -5 cal/ g. -0.2 0 10. J/kg 
9.4 Venting: Open Marne arrester) or 12.16 	Host of Poiymerturlicat Not pennant 

pelassixevacuuM 12211 	Heal of Flakier Data ref available 
1220 	Linaltng Veber Data not available 
12.27 Reid Yaw Preesum 01 pea 

NOTES 
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Comma Synonyms 

Peteleum spike 
Naphtha 

Watery lquid 	COWIN 	 Gmolnolike odor 

Flom on ester. 

Sop &snap* fl postAl. 
Cad 1.4 department. 
Avoid contact with Mad. 
Isolate and rem°ve discharged notarial. 
Notify local henth and polkoon control spinoss. 

1, 

Fire 

Comnisable. 
Ensm.esh with water. dry chemical, loam, or carotin 00.15. 
Cool Winod contor t.. with won 

Exposure 

CALL FOR MEDICAL AID. 

UOUI0 io skin and mak = 
N swallow.% 

Remit' contaminated cashing and shoes. 
Flush Olson areas with Monty of wow. 
IF IN EYES. hold solos open and Lan with plenty of water. 
IF SWALLOWED and nom is CONSCIOUS, hive victim drink wet& 

or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

Effect of low concentrations on mon Y. Is urOnown. 
Fouling to *hormone. 
May be dangerous I II 'Mrs urger intakes. 

Nobly local health and wildlife officio% 
Nobly operators of nearby water intakes. 

I. 	RESPONSE TO DISCHARGE 

(Soo Response ONIONY Handbook) 

Mechanic& containment 
Should bs messed 
Clornical and physical treliallant 

2. 	LABEL 

2.1 Concern None 
2.2 Clam Not sinner. 

S. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO CompalbIlity Clam Miscrellanecus 
hydrocarbon Moores 

12 Paned. Not applicable 

	

3.3 	IMO/UN Deeignabort 3.3/1/30 
3.4 DOT 10 Wu 1300 

	

3.5 	CAS Registry 14o.: Dela not swabs 

1. 	ORSUIVABLE CFLUtACTERIST1CS 

	

4.1 	Physical State Its shipoodrk LAVA 

	

4.2 	Colon Colorless 
4.3 Odor. UM gasoline 

S. 	HEALTH HAZARDS 

11 	PINS011111 Protective EspApment Plastic gloom goggles or hoe Meld Mil be gaiollns). 
L2 	Symptoms Fellowirq Emmons INKALATIOet mid Minim of reapialary Fact ASPIRAT1Oft 

were lung irritation and ray developing  pulmonary Wont contal IIINVIse system 
mcilement follow d to dapremion OrGEST1Ott intake of Romsch. 

L3 	Umbrian of Emmons ifil4ALAT1Oft forme victImlo bosh M. ASPIRATIOIA 'Mom bed rent 
- oxygen; toll a doctor. IN4ESTION. do NOT Indian sonde 	gird prat soprano Into 
lungs. EYES: wash meek copious onouns al water. WOK slce of end Man era soap and 
w ter. 

14 	Threehoki Llsolt Vass Data mot amiable 
LS 	Short Term inhalation Lira= 400-7000 ppm be 50 min. 

LS 	Toxicity by ingestion Grad. 2: UN. w 05 tl 5 g/kg 
17 	Late Toildir Dela not mailable 
LS 	Wooer (Gas) Minot Cherachwiatice Vico% are rceirdlatIng to as IMO and Moat 

LIP 	Liquid or Sold inliaot Charecterletam Minimum Ward. S spied on Mena and aimed to  

roman may CALM smarms and recklerM9 of Ihe cat. 
110 	Odor Thealioil Data not available 
L11 	10111 Value Data not imitate. 

I. 	FIRE HAZARDS 

Lt 	Moth Paint 105-140*F C.C. depandrig 
on Inds 

S.2 	Flantembis Una. In AN 0.1116.5.0% 
L3 	Fire Extinguishing Agenbc Foam, carton 

%oxide. dry chanical 
SA 	Fire EstIngulenna Agents Not to to 

Wen Do rot use straight hos. water 
WIWI. 

6.5 	Spuds. Hazards of Cronbustion 
Products Nit porirwant 

11.11 	Sehavler In FMK Not pennant 
5.7 	Iptillon TemperHures 540*F 
LS 	Ellacirlcal Hewn Not palm% 
LS 	Doming Raft 4 wen/ron. 
SAO Ireoloorie Rams Tempstolunt 

Ma not avainble 
1.11 	Stehallionotric Al be fuel Statics 

Data not amiable 
112 	Rose Tinperabire Dela not evalable 

It 	HAZARD ASSESSMENT CODE 
(Sse Nord Amemment Handbooll) 

A-T-U 

11. 	HAZARD CLASSIFICATIONS 

11.1 Code el Fadeni Regulanans 
Co...MHO& IMAJ 

11.2 SAS Herd Rating let %A Water 
Tninsporiallon Nol Hod 

11.3 	NFPA $0.1 Clorallicatlorc 
Canvey 	Cassallacaden 

HssNt Hazard (11..o) 	0 
FOrnmanility (Red) 	2 
Reacting (Yellow) 	  0 

7. 	CHEMICAL REACTIVITY 

	

7.1 	Reectivfly SRO Wotan No reacilon 
7.2 RantivIty MIS Cowman lialarials No 

reaction 

	

7.3 	Stability During Tramport Stable 

	

7.4 	Neulralizing Agents for ANION end 

Camden Not prdrent 
75 Pelymeriaation Not penman 

	

7.6 	Inh/Mter of Polymnizetion 
Not polinent 

	

7.7 	Moir Ratio ifleactent to 
Productt Data not maisini 

	

7.5 	Remlivity Grown 33 

	

12 	PHYSICAL MD CHEMICAL PROPERTIES 

	

12.1 	Physical Stan at 15'C and 1 sic 
Uoted 

	

112 	Nonotar Wight Not peraror. 

	

12.3 	SHOW* Point at l atm 
310-- 305'F 
w 114-202T w 4/1--4751( 

1 WATERrouuTION 

01 	Aquatic Tesicitr Dsta not available 
SA 	WatarknO TI MM 	Data rot imitable 
0.3 	gleisplcal Orygen Demand (BODY 

6%, 5 days 
14 	Food Chain Concenirstion Petentlet 

Nona 

12-4 	Freezing Point Not wow. 
12.5 	Critical Tomeniturei Not senor. 
12.11 	Critical Predawn Not pommy 
12.7 	Specific Gerrity: 

0.70 at 20FC Chinn 
12.1 	Liquid &ohm Tension Data not en*dsbls 

12.11 	Umid Wain irderfacial Terolorc 
Data not nobble 

12.10 	Vapor (Gas) Specific Grirelly: 
Not perwont 

12.11 	Redo of Specific Heats of Vapor posy 
(MM.) 1.030 

12.12 	Latent Hest of Vaporization 
Dell rot avolaMs 

12.13 Hest of Comboadorc OW not avian. 
12.14 	Hest of Decomposition Not perarieni 
12.15 	Heat of Salda. Nat pennant 
12.111 	Nast of Polysornatlerc Not posnent 
12.25 	fleet of Fusion Data no amiable 
12.28 	Limiting Voting Dots rot mailable 
12.27 Reid Vapor Meant 0.19 mi. 

I 	SHIPPING INFORMATION 

	

5.1 	Oradea of Pwlty: Various vides 
avallabis 70.100% at Me materials are 
derived tom poirogurs and 0-30% ant 
aroma. hydrocarbons WI wain. 
and Mums. Flesh corn very nth Ms 
and composition but are mealy 
"WA 100T. 

11.2 Storage Tempendunt Nubian 

	

0.3 	Inert Almospharis No requesmsrit 

	

5.4 	Venting Open (Soma raster) 

NOTES 

:t;=%t•77 

MINERAL SPIRITS 
	

MNS 
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NICKEL CHLORIDE 
	

NCL 

Common Synonyms 

Nedel deonde hauhydrate 

Sdd 	 Green 	 Odorless 

Soots and mixes alto water. 

Ay04 contact welt solid and dual 	,,eep People away .  
Stop discharge rf possible 
Isolate and remove ChSCnercreC cealeral 
Noes, local neeith and pOlwlion COntrol agencies 

Fire 

Not earrernable. 

. 

Exposure 

GALL FOR MEDICAL AO 

DUST 
Wreaking to reel, nose and threat. 
II inhaled id MA. coughing or Wheat breathing. 

H lc eyes 	hold eyecC/S open and 1,11', wC,  potent, c' wale,  
II CreellIrn0  has slopped 	one a0c.C4 	respiral.on 
ll breathing  ys 0,0,01!1 	gave 0,79.' 

SOLID 
tritsurd to skin and eyes. 
II swallowed will Cause news. and von-dins 
Remove conlarnmaled Ceoll,ng  e,0 snores 
F.,...- e0eole0 Wee,. wl, pienry c' weir 
IF IN EYES ',coo eyel■ OS open end 1,,,  wilt Ple,l• 0' ter 
IF SVSALLOSN'EC end viol, Is CONSCIOUS nave Y.01, 0,4 wale or cloy 
!F SNA-LOWE: and violin'. IF UNCONSCIO,JS O. ,1",NG CON ,j.-S,ONS 

00 nolnIng  esceol keep violin' Meant 

Water 

Pollution 

NARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous il it emus wsW makes. 

Hoop loCe ,ear.- and sw.loll 	oS■ CalS 
N.,.1,.y Ope•Eloq Cl nearby w le' r,ill,e5 

_ 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Depend, and }Wit, 

2. 	LABEL 

2.1 	Category: None 
23 	Clue: Not port/nem 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Coinpatibiltry Clam Not listed 

3.2 Femme, NiCh tile° 

	

3.3 	ItIO/UN Oestrogen: Not listed 

	

3.4 	DOT ID Not 1376 

	

3.5 	CAS Registry Noz 7716.51.9 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Inmeical Mate los erOPP•47 SotO 

	

4.2 	Color. Green 

	

1.3 	Odor. None 

S. 	HEALTH HAZARDS 

6.1 	Preened Protective Equipment topples or lace Pula protecun plan: Bo. Minn approved 

reeprater• peateCtive fuming 

52 	laymplonis Follensing Exposure dhalebon of dust muses neaten of Mee and lived. bonbon 

causes vomiting Dust midis eyes and may caws demotes rn contact uth skin. 

53 	Treatment 01 Exposure INHALATION: rrove to fresh sir, gat nwocai swoon if *downs flu 

been suers INGESTION: one Mtge ammo of water. EYES: flush wet eddy of wow for at 

heel IS TM SKIN: flush with water. 

6.4 	Threshold IJrnit Value: 51 mg/m. les ticker) 

6.5 	Shen Term InholetIon Linde Data red available 

IA 	Toxicity by IngeeMOn: Grade 2; LO.. w 0.5-5 g/ko 

6.7 	Late Toxicity: Pomades lung cancer 

IA 	Vapor (Gee) Indere Cheracteristar Date rot meat* 

211 	LMuld or load irritsot Cherecterlorecar Deer not amitsble 

6.10 	Odor Threshold: Deb not availed. 

6.11 	HOLM Value: Deb not readable 

6. 	FIRE HAZARDS 

5.1 	Flesh Point Not flammable 

63 	Fleneinabb Limits In Alt Not tiernereble 
63 	Fire Extirmulehino Aponte Not pardon( 

6.4 	Fins Ertlregulateno Agents Not to be 

Used Not pertinent 
65 	Special 14exanie of Combusben 

Module Not pertinent 
SA 	liehserlor In Fire Des not suedes 

6.7 	ignition Temperature: Not penned 
6J 	Du-trice/ Nom* Not pertinent 
6.9 	Burning Rate: Not premed 

6.10 Adiabatic Flame Temperature 

Data not ended* 
6.11 	Stoichlometrk Al to Fuel Retie 

Deli not evaildie 
6.12 	Flame Temperature: Deb not arsiame 

10. HAZARD ASSESSMENT CODE 
lee Natant Assessment Nendboold 

SS 

11. HAZARD CLASSIFICATIONS 

	

11.1 	Cede al Fedarie begbilelleint 
ORIA-E 

Mt NAB Named Rating to Bub Meter 

Ttenottertatiorc Not limed 

	

11.3 	PIPPA Plaurel Clesolflosbort 

Not Meld 

7. 	CHEMICAL REACTIVITY 

7.1 	Rescenty With Water. No reaction 

7.2 	Reurthety wit Common Materials: Data 
not available 

7.3 Steady During Tneneport Stable 

7.4 	Nevereihilrig Agents fa Adds and 

Cued= Not pendent 

7.5 	Polunertration: Not penineni 
7.6 	inhibitor of liolymerbidem 

Not pertinent 

7.7 	elder Rade (Reacted IC 

Pudic* Data not availed@ 
7g 	Reactivity Group Data not useable 

12. PHYSICAL AND CHEMICAL PROPERTIES 

	

121 	Physical State et 15'C and 1 atre 
Solid 

	

112 	literieceder wommt 2377 

	

12.3 	Scene Peed at 1 amen Not partnere 

	

12.4 	Freezing Port Not eminent 

	

12.5 	Critical Temperature Not perbnere 

	

116 	Caked Measure: Nol pertmeni 

	

127 	Specific gritty: 

335 it 15'C laced 

	

12.9 	Liquid Sulam Tendert Not pertinent 

	

119 	Liquid Water imortadel Temkin 

Not prime 

1110 Vapor ow %weft Garrity: 
Not pained 

	

1111 	Mao of Specifte Herb of Vapor least 

Not pertinent 

	

1212 	Lieent Neat of tiaeortastiora 

Not pertinent 

	

12.13 	Neat of Coritmeliort Not pertinent 

	

1114 	21940  fil DelcsmPOsition Not pewee 

	

1215 	Heel of fidution 8.8 Btu/lb 

w 1.9 cal/g w 021 X 10. Jeep 

	

11111 	Nest of Polymertsation Not proem 

	

12.25 	Meet of Reedit 142.5 cal/9 
1228 Unary Veber Data Mt earlobes 
1237 Reid Vapor Presume Data not rambled 

I 	WATER POLLUTION 

6.1 	Aquatic Tesekty. 

259 mo/1/•rtninnow 

funded/survived/se water 

5.18 pprn/96 fir/indeed 

rnenrow RI.. / orb wren 

421 pprn/56 ht/tatheed 

rrennort/TL./herd knee 
•Ttne pump not speared 

5.2 	Waterfowl Toxicity: Data not audible 

91 	Biological Oxygen Demand (1100t 
None 

0.4 	Food Chain Concentration Potentlat 
None 

9. 	SHIPPING INFORMATION 

	

9.1 	Grades of Purity Technical. 99.k % 

9.2 Storage Temperature Ambient 

	

1.3 	inert Atrnoaptime: No requirement 

	

9.4 	Venting Open 
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OILS: DIESEL 
	

ODS 

Common liononywo 

Fad all 1-0 
Fool oil 2-0 

COY 14441 	 Yelloo-broon 	Lobe or Mel of odor 

Floats on water. 

Stop oacsarge d posses 
CU Y. dedartnI•dt. 
Mod comae% min kidd. 
Isolate and remota decilanged materiel. 
Noah local health end (icemen coaxal spondee. 

_ 

1. 

Fire 

Constusable. 
Exonguen rho err chin:cal. learn. or carbon cknide. 
scaler mew oe sellers." on Ire 
Cool stposad conterners well water. 

Exposure 

CALL FOR MEDICAL AID. 

IJOU10 
min:nem Kt skin ad ilea 

d endowed. 
Remota conumnated clods* and shows 
Flan elected sass wan plenty-ot :tam 
IF IN EYES, hod maids 0p4m and NM with platy  I0 1.100- 
IF SWALLOWED ano scam a CONSCIOUS. have dam dad water 

or du*. 
CO NOT INDUCE VOMITING. 

Water 
Pollution 

to ..1... We In hp co...... 
PD=raro .hair. 
May to dangerous sl it man sew intakes 

Nasty local Maim and **Ms officals 
Noah operators of racy water stases 

L 	RESPONSE TO DISCHARGE 

(lies Response *Mods Handbook) 

Mechenical containment 
Should Oa wowed 
CherrOcel end pisical Irsalmsra 

L 	LABEL 

2.1 	Calogorr. None 
2.2 Gees Not pertment 

3. 	CHEMICAL DESIGNATIONS 

SI CO Conoomety Pre Miscellaneous 
Itystocarton lAtwasas 

12 Fermis Not appizoble 

l'S 	.10/UN DellifInallort 3.1/1270 
S.4 	DOT 10 Nth 1270 
3.1 CAS Rerglary No: Data not emileas 

l. 	OBSERVABLE CHARACTERISTICS 

4.1 	Physical State Ps ellisped7 Uquid 
4.7 Color UgM brOW11 
4.7 Odor Lid Mel al 

S. 	HEALTH HAZARDS 

LI 	Paressal Proletc0ve Equipment Goggles or Moe shield. 

1.2 	101110101he Foloolnll gdParldni II lqud hi Ingoldild. an Increased liquirsm ol bowel rnowenteres 
will mod. 

63 	Tmelyeswa of Laps/sure INGESTION: do NOT No 	~dm DM wipe on. wash gab soap 
and woo. EYES: rash with cgdoul amounts al dialer kw at *MI 15 mat 

S.4 	Threshold Limn Yduts No single TIN appicabla 
LS 	Short Tama inhaiedon Units Gee not rosiistM 
LS 	TadaNy by Ingsedem Grads 1; LiDa - S to 16 9/09 
5.7 	Lela Toiddly; Osta not amid:ft 
S.S 	Vapor and lidtant Characterialler Visors cads a eight emarting ol the aye air 11110.10r, 

mom il prima In high CadaandilidOns. Ths sited la temporary. 
LS 	Lleadd ar Sold WIWI alarmallsrlalles Minute hazard. II LOW on doers and allowed lo 

tanteiN may awe ernerang end neckladrop ol Me Yin 

5.10 Oder 111maise11 Dais not amiletas 
11.11 	IOLN Yeatic Date nor avallable 

s num imams Is HAZARD ASSESSMENT CODE 
pies L1 Flask Point RJR 107F C.C.: 12-01 125T Maud Aasemsered lissdbeek) 

A-I-U CC. 
OR Flaarnabio Laois In Alm 1.340 volt 
4.7 FIrs Lalingultddrd Apollo pry chimed. 

bers or carbon amide 

II. 	RATAN ClASSIRCATIONS L4 Firs FalIngraiskIng Aged. Not lo be 
Watt Wider !wry be Inedeche 

SS Speciil limards al Cosrasellon tit Code ed FadssW Repirliess 

Predate Not maned Csewbuilles Staid 

GA bolander In FIrs Not pirons/d 11.2 NAS Haserd Ileing for ant Weber 

11.7 *Mies TandsmIsam (14:) 7704271 Trottoperbolion Nol lima 

040 403.5.46T 11.7 11FPA Renard Clessalcatkes 

Le EladrIcal Mew* Nol mrinent Cslogory 	OmallIcadcst 
14011111 Kurd Inko) 	 0 0.11 Owning Hobo 4 roorinso. 
Flernmabils (Red) 	 2 L10 Adeisada Floss Tmaperaluit 
Rome* (Yellow) 	 0 Date nal armalehle 

111 Iltoloidoatobic Mr Its Fuel Rails 
DMA not asked* 

5.12 Flame Tamparsturs Data not awsold4s 

7. 	CHEMICAL INACTIVITY 

7.1 Roaellwity IRO Gallic No moods 
7.2 Reselevity Mid Comma lasterials No 

swam 
7.3 UMW, Owing Treetepart Mobs 
7.4 NeulradzIng Agents ter Aoki and 

Coadalc Not parerma 
7.6 Palmaarisallam Not pertinent 
7.5 Wafts Cl Polymarlsielkis 

Not purism 
7.7 Matsr Nods pleaciwol Is 

Pladualt Ma not avoid* 
7A Rsacitwity Group 33 

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Phydad *Me al 17C and 1 sae 

Wed 
112 	Yokorsast Weight Nol partners 
12.3 	Sollne PPM et i fano 

S50- 40•F 
- 21111--3370 - 741-41121( 

I. 	WATER POLLUTION 
12.4 	homing Point 

0 to -.30-F 
11.1 Aquatic Tosiofir - -11 to --34"C - 255 to 2374 

204 mg/1/24 1r/Maw Ameman 116 	Crib:el Tompanthrs Not perinea 
MediTI../sall wager 115 	*Nod Pnessurec Ms permers 

l2 Watoriotel Toxicity: >20 111/09 12.7 	Spedec Grastryt 
/1.D../mallard. 0141 at 1S'C 040 

L7 Nolo.* Oxygen Demand (000X 123 	Udiel Whop Taralarc 
Data not roadelds (sal) 25 dynes/an - 0.025 Wm at 

S.4 Food Cluln Contents/lion IMIanliet 27C 
None 13.11 	Liquid Wider Roorlocog Taneloit 

lost./ 60 dresam - 0.01, Wen it 27C 
13.10 Vapor Meal Saadi% Grimily: 

Not perommi 
12.11 Rads al Ipecac Haws of Vapor (Orb 

Not poranont 
12.12 	Lading Hold .0 Vaporlsollon 

Mot pennant 

12.13 	Neal 54 Coadmatiorc -11400 But/b 

B. 	SHIPPING INFORMATION - --10200  el/6  w 429 X 10..lag 
12.14 Nast af DIMIMMOONVOIC 1401 Winona 

5.1 Grates el FV/IIII DIo•og Foil  I-D ILSTIG 12.16 Moor 44 Sauk": Not plinownl 
Disci Fuel 2.0 (AVM) 12.14 	14sal at Pedymertiaborc NM planes 

9.2 Wombs Tearmardsim Andarre 12.211 WM of holm Nis rot salads 
1.3 Inert Abnoadoond No riquoimml 11211 Walling Yaks Data not amiable 
14 Vsnlinp Open (Same arrested 1137 Reid Vapor hears tams 
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OILS, MISCELLANEOUS: LUBRICATING OLB 
	• 

Camden Synonyms 

Crankcase re 
Trwerraselon of 
Ibles. 04 

OW Med 	 Yellow-brown 	Lobs al tea 

Floe% 011 weld 

Camel  t
d
e
is c
a
he

p
rg

m 
 e rtsible. 

Awed comaci mu, Mal. 
Ism= ard lemma dadlerood material. 
NAM local man and poimon control dances. 

1/4 
	Fire 

Corrimalat 
Extinguish with dry chemical loam a carbon dioxide. 
Waled may be Malec= on re. 
Cool exposed =tamers win water. 

Exposure 

CALL FOR MEDICAL AID. 

U0010 

=io din we eds. 
8 molowed 

Renew contamnoted =MG ere shoes. 
Flair electea weal wail Plantf01 eater 
IF IN EYES. boa eye= Open and Hash with plenty of wain 
IF SWALLOWED are wart a CONSCIOUS. Ma wlan dank teat*, 

Of nub. 
00 NOT INDUCE VOMITING. 

Water 

Pollution 

Elect ot low communions on iamb We is undarn. 
Foxing to sbareime. 
May bp dangerous 1 fl ant= aster Intakes. 

Nobly local heath and adds on 
Notify merit= of nearby water intakes. 

L 	RESPONSE TO DISCHARGE 

(Se* Response Methods Handbook) 

Mechanical drainrrarn 
Should be removed 
Chemical and physical treed= 

2 	LABEL 

2.1 	Category: None 
1.3 Case Na pennant 

7. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compatibility Close listaterwma 
Hydrocarbon Maass 

1.2 Fonda Not appirrebe 

	

3.3 	1110/UN Deelonedi 3.3/1270 

	

3.4 	DOT ID No.: 1270 
15 CAS Rad= No.: Data not =la= 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Plea= State pie shipped Lipoid 

	

4.3 	Color. Yellow fluorescent 

	

4.3 	Odor. Cheracterisbc 

5. 	HEALTH HAZARDS 

11 	Pad= Protective Equipment Prater= game goggles a tam shield. 
12 	Symptoms Following Exposure INGESTION: mama gostroirdesiinel tract Irriallorc dressed 

Impancy a bowel passage may acme ASPIRATION pulinchery gratin Is =molly minima 
but may become more seam avail hours and woad. 

13 	Treaded' of Evade INGESTION do NOT limos a area vorneryo. ASPIRATION treatment 
probably not redirect delayed devekdrnord al =man= dation can No deco= by sand 
chest syeys EYES: wash wet copious band 01 dim. MN,  Mal all  ad wish carol VW 

and IfIllad. 

14 	Threshold Lind Ea= Deta not dela= 
LI 	Short Ten. 'deletion La= Dam nal add* 
5.6 	Toddy by Ingested Grade I; Los. ix 5 07 15 act 
L7 	Las Toxiclen Ceta not readable 

LA 	Vapor (00.) beard Cheracterielbar Vida come a Odd analroo at ere eyes or Papist= 
system A present In Noll concentrated. The ated Is temporary. 

LI 	Leda or Sold WNW Chormateristice: Menem had II aided an dotting and Odd lo 
ran= may cause inning and mdclerino a the skin. 

110 Odor Threshold Dela na avails= 
111 	IDtki Vali* Data not ridable 

A. 	FIRE HAZARDS IS. 	NAVIN ASSESSMENT CODE 

Hem= Adeseatent LI Fled hint 303T C.C. glee 	 lesabook) 

A-T-U 41.2 Fladable lids In Alin 
Data not indoble 

5.3 Fire Extinguishing Aponte Dry cfarticer. 
Man, a can= dioxide 

II. 	HAZARD CULSSWICATIONS 6.4 Fee Ealinguishino Agents Net to be 
Us= War of lawn ma cad romp 

LI Sada limards of Camboda% 11.1 	Cede of Federal Regmbesour 

Producer Nat planed NM Med 

IA Iaahlvtar In Few Not =Mini 11.2 NMI Hoed Flail% to illulk Wear 

6.7 idled Tempandes 500T.700*F Trinsperalless Na Med 

6.11 Deed= Nara! Nat partners 11.3 MITA Hand Cemelliestiom 

LI Osining note 4 arra I min. Cad= 	CisseMadon 

LIO Adelostle Rama Tempersbee Nadi Nos= Dem) 	 0 

Data not =dee Flwarrobati Moo 	  1 

4.11 Stoichboostrle AP lie NM Raft Reed= (dad 	  0 

Deb cot areas= 
112 Free Temperaera Dam oat amide 

7. 	CHEMICAL REACTIVITY 

7.1 Roactivity WWI We= No raw= 
7.2 Remedy with Common Metric No 

=don 
7.3 bodily Daring Transport Sable 
7.4 Neutralising Agent, for Acids end 

Camel= Not pedant 	- 
7.5 Polameradorr Nat pertinent 
7.6 Inhibitor o4 Parasitise= 

Not ban= 
7.7 Motor Hata (Selatan1 to 

Prod= Deli not =la= 
7./1 ReectivIgy Group: 33 

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	PhylikS1 SUN It WC and 1 slab 
Laid 

112 Hada= Weight Not pow= 
11.3 	Selene Point ot 1 oar Very Mon 
114 	Fred= Point Na pad= 
11.1 	CHOW Tempenowe Not WYNN 

I. 	WATER POLLUTION 
116 	Gaol Preedit Not pale= 
117 	Spade Grayly: lent) 

LI Aqua= Toddy: Data not adobe 0102 al 20'C Odd 
6.2 Waterfowl Toactly: Oita not ask= 111 	liquid Surface Tad= 
6.3 blobacol Orygen Demand (1005 31637.5 dowm/cra 

Doti not mailable w 0036-0.0375 arm st 20'C 
6.4 Food Chan Concentration Potent= 12.5 	Liquid WON Maraca Tenor 

NOM@ 23-54  Of an/ ma .. 0.033-0.054 arm 
a 20"C 

12.10 Vapor (GM) Speak Gorily: 
Not pedant 

12.11 Red of Spada Hews el VI100, HMO 
Nat pain= 

12.12 La= Neel of Vowed= 
Nat porinsra 

11.13 	Kea of Caladalatialt -11.461 filde w 
-10,270 caUg yr -429.56 X MI J/kg 

1114 Nee of Decompeenlas Not peratent 
13.11 Neat of Sad= Not =mere 

5. 	SHIPPING INFORMATION 1/16 Hat of Padded= Na perm= 
1126 Heel of brad Oita riot rdailible 

5.1 Grades of Palen Various =aim 1221 	Laid., Volum Oita not @wadable 
92 Storage Ternpormanw Amami 13.37 Nell Vapor Preset= Doe not male= 
fa inert Added= No rearemant 
1.4 Mating Open dorm wail e 

NOTES 

(f:73,,,\;  
• 

rt. ;.; 

JUNE 1985 



i Common Synonyms 
i Proarratre oll 

Woof displaang of 

CIO bid 	 Yellow 	 Woke of-Oks odor 

Floats on wow. 

Stop anchor a posserie. 
Semi tee department. 
Mod contact OM Oar 
terms and meows Onchergod malaria 
Notify local 051110 and pollution control agnicies 

N. 

Fire 

Corn:maks 
Extinguish wah lows dry chemical. or carton nomad.. 
Wow may be runways on fire. 

Exposure 

CALL FOR MEDICAL AID. 
uouto 
=lam to akin and eon 

0 motrowod. 
Remove oontarnmatad doling and Noes 
Fluo affected arms with pOnoof water- 	. 
IF IN EYES. had ovoids open end nush MIll Pima),  01  wain,  
IF SWALLOWED and vet. a CONSCIOUS, ova warn arm water 

or nisi. 
DO NOT INDUCE VOMMNG. 

Water 

Pollution 

Enact al low corcontrotons on moue Ni N wIlinesen. 
Fouling to shoreline. 
Dray be danges.* If II wawa miler Makes 

Noily local hea/th and **fah" officals. 
Notry operators of nearby wales intakes. 

1. 	RESPONSE TO DISCHARGE 

No Rayon's idolboda Kendbook) 
1Mcharical containment 
Staid es rernomd 
Chornical wad physical Pennant 

2. 	LABEL 

2.1 	Category: Nero 
1.2 Claw Not penman' 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CD Compatibiley Class kliecellaroon 
Hydrocarbon Mixben 

	

3.2 	Format Not applicable 

	

3.3 	IMO/UN Deolotabom 3.3/1270 

	

3.4 	DOT ID Ntm 1270 

	

3.5 	CAS Registry Nom Data nol sysiable 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Slats Os Olpporft Liquid 

	

4.2 	Color. Yellowieh 
4-3 Odor. Ulu motor ol 

S. 	HEALTN HAZARDS 

LI 	Pinion& Protecthe Equipment Rotactre gloves; 90211trs Or Rai 175NG 
5.2 	Symptoms Following Expooune Liquid may Vast. Mormon and Increase kosoncy ol LOWY 

movements. 
23 	Treatment of Exposure INGESTION hem Yicilm drink water or ode do NOT Induce fig,  

ASPIRATION: chock lor &load dovelopment of pArrenery Inttliticel by mile! x.rays EYES 
wash who cooker amounts of emus. SON: Wipe off, wash Me soap and soar. 

5.4 	Threalsoki Lbnit Value Data rot avertable 
5.5 	Short Tenn Misaionon Linen Data not resilabie 
LI 	Toxicity by ingestion Grads 1; 1D... 5 to 15 gikg 

LT 	Late Tmarne Data not available 
5.8 	Vapor (Gas) Irritant Cheracterlefice Vapors Mal s Illight emanirq of the pee or respiratory 

system il present In high corcentrallore Wm affect is ternporery. 
Le 	Uoid or Soled Irritant E5taractoriallen .Saar e.. hoard. II spied at cloning and alma! O 

remain, Mill cause smarting and mdflaning of akin 
1.10 Odor Thealsokt Data MI available 
211 	Mil Value: Data not available 

I flat NAVAS 111. 	HAZARD ASSESSMENT CODE 
lemni Aressamint Handbook) DIM LI Rook Point UST 

Reamatie limits in Ale A-T-U 112 
Dots rot watribla 

5.3 Ms Extinguishing Agentx Foank try 
dvinacal. or carbon dioxide 

11- HALM CLASSIMADONS SA Firs EximpashIng Awls Not lo be 
Wet Warsi or fon mop cause litrilffro 

SA Speclel Hazards of Coadmillon 121 Code of Pedonal Roodeillone 
of Products Not petrol Not 

La Belvenor in Firm Not pediment 11.2 NAB Hama Raging Sr Sulk Water 

5.7 ignition Tomporalune Dos nol amiable Transpernaloet Not WO 

Electrical Moan! Not pordnont LS 11.3 WHO Heard ClosoNtendore 

L lunag aft De no ~BOY  Not WOO 

1.10 Adiabatic Remo Tomparaturec 
Data not avallsble 

8.11 Stolohisemeic Alt to Fuel Rabe 
MO not rfailOde 

5.12 Flame Tomparebre Data not aralable 

7. 	CHEMICAL REACTIVITY 

7.1 flustrelly WM Wham: No metro 
7.2 Rewevity will Common Yoterlie No 

nesolon 
7.3 Smeltery Doing Transport Webb 
7.4 Natrallaing Agents kw Add. and 

Cialaks Not pontrant 
7.I Polynneturame Not penhent 
7.11 Inhadlor of Poloosilitstiom 

Not perinea 
7.7 Molar Ratio Olsootent Is 

ProducO Oslo not ambers 
7.11 Roactreity GrOUP 33 

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Pleyelcal Oleo al WC and 1 set 
Uwe 

12.2 	Iftlecuise WOO* Ned minima 
122 	Sedans Pohl al 1 sat Very MP 
12.4 	Freezing Point Nat pennant 
125 	Grillo. Tomporabow Not perbont 
125 	Critical Pinessure Not pennant 

L 	WATER POLLUTION 127 	Specific Onney: 
LI Aquatic Toxicity: Data rot available 01081 al 20'C (I 	WO 
5.2 Waterfowl Toelotty: Dela not available 12.S 	1.1qMd &Mace Tamen 	.I: 
23 Biological Oxygen Demand (11003 29.8 Ormeicre 

Deb not inedible . 0.02341 Nits at 24•C 
8.4 Food CMII Coneentrellon Potanifint 12.5 	Uquld Water intartaoll Tension 

None 24 thwatrern . 0.0353 film sl zrc 
13.10 Vapor (Gm) Spoolfle array. 

Not waned 
12.11 	Rolls of Speedo Hone at Vapor (Omsk 

NO posnent 
12.12 LOGO Hest of Vaporization 

Not pannord 
1213 	Heat el COsiaintiOn (.lt) 

-16,002 BUM = -WOO cal/g = 
-420 X 10..1/kg 

1214 Not of Elecompoolliom NO swami 
1215 MO ol Solution Nol perinere 

I. 	SHIPPING INFOPLIATION 12.18 NM of listmewbentore Not petrol 
12.25 Nest of Foam NIS rot weilatis 

Ll Grads* of Purity: Cowards/ 12.35 LOAM, Value Data no amitebto 
82 Stomps Tamperaturc Ambient 12.27 Hold Visor Promos Data not malable 
2.1 Owl Abrogate .= No roquirstrant 
5.4 Valance Open (Sarno orreatar) 

NOTES 
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PETROLEUM NAPHTHA 
	

PTN 

Common Synonyms 

' Farman: solvent 

Licried 	 Coronets 	 Gasolene odor 

Floats on wow Flammable vapor it produced. 

S100 90500,91 0 pdssoit Kee: P.00',  ewe/ 
5,11.11 Of' 10onor sdAeces. r,c Cal'. fire Ded9,119,1 
Si., ,....n0. and use ore' 5,111, 10 "kn0C1 07o,' 	yew,  
Avcod contact wri,-  in:I.A0 
Isolate enc remove OISCOS•geC metria, 
50910 loca,  nectar ant pa',..,1*,  d0'11,0 ' 99e% 8S 

Fire 

FLAMMABLE. 
Flashback along yaw Veil my woe 
Vapor may explode ti ignited in an endowed won 
Er1mg...s'• 0, 10111T Cr) CO3,,S6 	0' caroon 0,00,09 
Cool mosec conle.ne, w, water 

Exposure 

CA,..._ 000 MEDCAL A'D 

VAPOR 
Not Mating to eyes, nose, or throat . . 

L1OUID 
Harmful 11 mallowed. 
Jr S,AA-DO.E.D and ,c:.^' iS CONSC,OJS, nave vci,o too ore.  

C. MI, 
DC ND 	iNDIJDE v0A.. ",NO 

Water 
Pollution 

Etter! 01 low COnOentrebont on e0I-U150  lee it unAncw,  
Fouling to shorans 
May be clangorous II it *Men wafer intakes. 

Solt. 1006 	Nerr art o'',' 	C.110,e,  
',II`, Ope,10, V nerd- ,,or .nre,o, 

1. 	RESPONSE TO DISCHARGE 

(See begone Methods Handbook) 

Isla* siraffervihigh liarnrnabikTY 

Restrict scam 

Evacuate area 

2. 	LABEL 

2.1 	CaMpory. Flarnineie pull 

1.2 Clown 3 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CC Canpataaly Claes Mnicellamous 

Hydrocarbon Moons 

	

3.2 	Femmes 501 atiPhriiab4e 

	

2,3 	IMO/UN Dinignetiorp 3.2/1255 

	

3.4 	DOT ID leo. 1255 

	

3.6 	CAS Sperry Pilo.: 8030-30-6 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State Be eitiPPod/i Laud 

	

4.2 	Color. Cotonou 

	

4.3 	Odor. Like gasoline and kerosene 

S. 	HEALTH HAZARDS 

5.1 	Personal Protector Equipment Goggles or We Meld He for  gnome). 

6.1 	Symptoms FoOorng Exposure: 'Malebo+,  ol coneentreled vapor may cause intoxication. Liquid 

et not very "Mating to skr or ern WI my set  ow WO by loPiretmn 

6.3 	Treatment of Exposure. INHALATION_ remora 9,4199 to keen iti,  and Mat angora. 

INGESTION: have Wenn drink water or ,n99. do NOT induce vomiting. EYES: Rush wan water 

for 15 non SKIM wipe or and wish with soap and mt.. 

6.4 	Threshold LAS Vske: No angle TLV appicade. 

63 	Short Tenn Mhalation Limits 500 ppm for 30 Ilea. 

6.6 	Toxicity by Ingestion Grade 2, LDin - 0.5 to 5 9/kg 

5.7 	Line Toxicity None 

6.11 	Vapor (Goa) irritant Characlerrietion Vapors are norvirrOsbng to the eyes and Won 

5.9 	Liquid or Solid Irritant Clorecterstice No appeciabie hazard. Practically homiest to Ca skin. 

6.10 Odor Timbal& Data not amiable 

6.11 	IDUI Valor 10,000 pprn 

E. 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 

6.1 FLY Point 20•F (OPPos.) C.C. Mee Harare Meeeernent Handbook) 

62 Flawneblit LINN In At 09%4.0% A-T-U-V-W 
Ili FIN Extinguishing Agent* Foam, carbon 

demode, or dry Merriest 

6.4 Elm Extingulaning Aponte Not to be 

11. 	HAZARD CLASSIFICATIONS Um& Water trey be inirtioctive. 

25 Spear  Hazards of Combustion 
ic Product 	Not pertinent 11.1 	Cede of Federal Repastlome  

63 lielievior In Fir. Not pertinent Fiarnmsbia Spud 

L7 Ignition Twopenny*: 450*F (eWoe.) 11.2 MAR Hazard Sating for Dub Wolof 

6.0 Beare* Natant Nol pewee' Traraportellon: Not Wed 

6.9 bunting Rate • nilm/nrn. 11.3 	NFPA Himard Ciamillcalierc 

6.10 Adiabatic Rome Temperature: Not Wad 

Data not mailable 
6.11 Stoichlornalric Mr to Fled Ratio: 

Des not availade 
6.12 Flame Tempennure Data not anises 

7. 	CHEMICAL REACTIVITY 

7.1 RerealWty With Motor. No reacson 

7.2 Reactlytty Wei Common Materlet: No 

reaction 
7.3 Stability During Transport SLIM 

7.4 Motrabsing Aponte for Acids and 

Condor Not pertinent 
7.5 Payrnorttallert Not pertinent 
7.6 Intlibliter al Polemerbaborc 

Not prbrent 

7.7 Motor Ratio (Rewtant to 

Productt Data not available 
7.9 Sowbelly smug: 33 

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Plimicsi State at WC and 1 elm 

UMW 
12.2 	Molecular Weight Not wtinent 
123 	Deigns Point at 1 sere 

207.0*F .. 977C - 3704'K 

12.4 	Rowing Point Not perbnent 

It . 	WATER POLLUTION 
12.5 	Critical Teroperstive Not pwerent 

12.6 	CMS:al Prassure Not pertinent 
ILI Aquatic Toxicity: Data not available 12.7 	Specific Grocer. 

L2 Waterfowl Tesictly. Data not available 0. 75 is 20T Road) 
42 IlMogolcal Oxygen Demand (11005 11.11 	Liquid Solace Tanaka 

Data not available 13-23  dynes/Cm - 0.019--0.023 N/rn 

9.4 Food Melo Concentration Polentlet at 20•C 

None 12.9 	Liquid Wow Interface.' Unwire 
39-51 Orneician - 0.039-0.051 N/rn 

at 1CPC 
12.10 	Viper (001) Eseecific Cftwir 

Net pertinent 

12.11 	Salto of lowilic Heats el Vapor Bleak 

NM ) 1.030 

12.12 	LAMM Heel of Vaporisation 
130-150 Stale - 71-8i co/g 
- 3b-3 a X 10. Jrtig 

12.13 Nest M Conietatat Data not avatable 
12.14 	Seal 01 Deempasivert Not pertinent 

9. 	SHIPPING INFORMATION 
12.16 Hest of Wham Nol portico 

12.18 	Heat of Polywarteallorp Not pertnent 
9.1 Grafts of Purity. Data not evalabie 17.29 	Heat of Fmk. Data not avadabe 
9.2 Moog, Temperature: Ambient 11.28 	Leland Vats: Data rot evegal:es 
9.3 Inert Abnoaphers: No reCM.,nent 12.27 	Red Vireo Proesurs: Data not available 
9.4 Wallop Coen (barns arrester) or 

1:•811,ffeviicaArn 

NOTES 

JUNE 1985 



PCW25O 	CAS: 85-01-8 	HR: 3 
PH EN ANTHR EN E 

C1411 10 	low: 178.24 

PROP: Solid or monoclinic crystals. Mp: 100°, 
hp: 3Y)", d: 1.179 00 25°, vap press: I mm 
00 118.39. yap d: 6.14. Insol in water; sol in 
CS, benzene, and hot ale; very sol in ether. 

SYNS: IIIENANTIIREN IGERNIAN) 	1111:NANTRIN 

CONSENSUS REPORTS: IARC Cancer Re-
view; GROUP 3 IMEM DT 7,56,87; Animal 

Inadequate Evidence 1MEM DT 32,419,83. Re-
ported in EPA TSCA Inventory. EPA Genetic 
Toxicology Program. 

OSHA PEL: TWA 0.2 mg/m3  

SAFETY PROFILE: Poison by intravenous 

mute. Moderately toxic by ingestion. Mutation 

data reported. A human skin photosensitizcr. 
Questionable carcinogen with experimental nco-
plastigenie and tumorigenie data by skin contact. 
Combustible when exposed to heat or (lame; 
can react vigorously with oxidizing materials. 
To light lire, use water, foam, CO2 , dry chemi-
cal. When heated to decomposition it emits acrid 
smoke and irritating fumes. 



PHENOL 
	

PHN 

Conenen Synonyms 

, Hydrorybenzene 
Csrboac sod 
Phew sod 
enemy' nyciroxide 

Seed aystals, or 	While fond, or loft 	Sweet carry odor 
watery loud 	 Pre iquid 

May float or se*, end mews Nolen,  with water. 

AVOID CONTACT WITH LtOLAD AND SOLID Keep people away 
Wear go-was, sen.conunnecf breatteng apparatus, and nadoer overctothing 

Including poem) 
Stop discharge 0 possible Cal! fee department- 
EVSCUSle area in case of large discharge 
Noire and ternove clisonsrged maternal 
hotly local hearth end pollutor donne,  agenoes 

Fire 

Confidantes. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Weir  goggles, .0-.0,11.10.0  ',earring 1430araius. and rubber overciotterc 

including glover 
Erenpuen wen wear. carbon dioxide, dry chemical. cv loam. 
Cool exposed  containers with water. 

Exposure 

CALL FOR MEDICAL AID 

UOUID OR SOLID 
POISONOUS IF SWALLOWED. 
Win burn run and eyes.

- 	
. 

Remove contaminated cotteng end shoes. 
Flush elected areas with panty of water. 
I. IN EYES hold eyelids open and bush with panty of wow. 
IF SA ALLOWED end vow is CONSCIOUS neve noun, dnnl,  water 

of milk 
DC NOT INDJCE VOMITING 

Water 
1 	Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Noy be dangerous 0 it enters water intakes. 

Nobly lou: hon. end inidtile onoals. 
Notify operators Of need', water intakes. 

1. 	RESPONSE TO DISCHARGE 

(See Roster*. Methods Handbook) 

Issue wsmirip-poison 
Rose access 
Should be removed 

Chemical and "seal lieeer.ei  

2. 	LABEL 

2.1 	Category: Poison 

12 Close 6 

3.1 

3.2 

L3 

3.4 

3.6 

1 	CHEMICAL DESIGNATIONS 

CG Coneestibety Clam Phenol, creed 

Formule C.1.1301-1 

1160/UN Dee/gnetionf 9.0/1671 
DOT ID No, 1671 

CAS Registry No.: 10645.2 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Stele (se erapoodk 

Sold or monger+ nod 

	

4.2 	Colon Colorless to light pink 

	

4.3 	goer. Characiertocally sweet: 'west tarry, 

pungent, [Mondes: Petra, aromatic. 
sOrrawhet sickening sweet and said 

L1 

62 

62 

6.4 

LE 

LI 

6.7 

LS 

6.9 

6.70 

I 	
6.11 

5. 	HEALTH HAZARDS 

Personal Protective Equiornont Frosheir nose for confined areas; rubber gloves protective 

dotting: full face Weld. 
Symptom Following Exposure Wil burn eyes and skin. The ansigesic action may cause kiss of 

pen sereetion. Raney aborted throsth skin, caul/mg increase in non rats convulse:es, and 

death. 
Trap:nein 0$ Ezpostrei INHALATION: If widen snow. ern di elects. more hen to fresh sk, kepi 

Min win end warm. and can a doctor immediately; il breathing stops, pre artificial rwswabon. 

INGESTION, do NOT induce earning; per mai, egg whiles, or eve amounts of saw and do 

donor immediate/1z no known antidOle: troy Ins symptoms. EYES: immediately Push with door 

of per for at least 15 min.: continue for venter 15 min. if doctor has not taken over. SKIN: 

ertmedalely remove se dotting while in a nano and wash afiselei area with abundant boring 

Nis or soap and wain tor at facet 15 min, clean clothing Vs:roughly et discard. 

Throeholet Linn Paler 5 ppm (ie:Aiden skin ingesure). 

Sheri Tens Inhenoton Limits: Data net  evadable 

Tonally by Insentient Grade 2: LDee ei 0.5 to 5 g/kg (ret) 

Let. Tonicity: Carcinogenic in labcrntory annuls 

Swot (Gee) PrItsse Cherscislinice Vapors cause moderate Witaton such that personnel lull 

find hap Concentrators unekeant. The ONO is leneOnry 
liquid or Solid (Mont Charadorlinkne Fariy were skin Orient: may cause pain and  second 

degree bums mho a tee minutes' contact. 

00er Threehoieb 0.05 ppm 

101.1,1 Value: 100 ppm 

6. 	FIRE HAZARDS It 	HAZARD ASSESSMENT CODE 

6.1 

6.2 

Flesh Point 185•F 0.C.: 175•F C.C. 
Flerrenable Limb In Air. 1.7%.0.6% 

lissard anweeenisint Nolebook) (See 

A.P.O 
6.3 Fin Extinsuishing Agentz Water-kg, 

Nam. carton 60n3s, or dry cheniOn 
6.4 Fire Extinguishing Agents Not to be 

II. 	WARD CLASSIFICATIONS Used Not pertinent 

LS 1110eatel Newts of Coneuetion 
Proeude Tonic and entatmg rapers an 
penmen:I when heeled 

11.1 Cods of roan,  doOdedoree 
Newark B 

Ls wooer In Fire: Yields flammable vapors 112 HAS Hurd Rein, Ise  8.de wets 
Kari heeled which all kern explonve 

met/es with on. 

Tromponollot 

Ceeetoer 	 Rating 

6.7 Igninon Teenoirsture 1311rF Fire 	1 

11J Eleeltien1 warm Not pertnerd Health 

Ili Burning Rene 3.5 mm/men. yaw Meant 	  2 

6.10 AllislinSc Pause Tonowatake Listed Or Sued Irritant 	 3 

Data net inakele Posers 	  3 
Wave Polution 

Henan Toxicity. 	 2 

(Coramad0 Aquatic TcoeNty 	 3 
Adralsek Effect 	 3 

7. 	CHEMICAL REACTIVITY Reectrety 

Othw Chemicals 	 2 7.1 

7.2 

Reeetvily With Water: No meeban 

Read inly with C001111110A Noterleis No 

m edian 	

Woe 	 0 
SWI Rase:lien.. 	 0 

7.3 SLOAN During Traneport Stable 11.3 NFPA Hazard Clessellonlere 

7.4 Neutneidng Agents lee Adele and 

Comecon Not onnont 

ColoPeof 	Cleseitenbon 
teeth Hazard 1214.0) 	3 

7.6 Polymerization Not pertinent Fiennerfility (Red) 	 2 

7.6 inhlbeer Of INelywarlistiord 1.00.1Y (TOMO 	  0 

Not perbront 

7.7 NON Ratio (Reelelant to 

Ptoduelt Dale not rabiable 
7.6 Reeetinly Group: 21 

12. 

12.1 

PHYSICAL AND CHEMICAL PROPERTIES 

errysieel Pets at 15*C and 1 abet 
Sold a load 

122 Aleadear Weight 94.11 

12-3 Roane Paint an t .vm 
3502'9 w 101.0T w 455.0.K 

12.4 Irma, Pert 

L 	WATER POLLUTION 
105.rF m 40.9T w 314.1*K 

ILL 0.190,1 Temperature: 
1.1 Ararat. Tcaleilty: 7110.0T w 421.1T w 004.31( 

11.5-213.5 rrg/l/IA hr/b/urcalifTt../fresh 
water 

1111 Catkai PrOPOIIM 

NA Pen n WS atm r• 6.13 MN/rnt 
1.5 pprn/43 hr/rsinbow,  trout/11./1mM 12.7 lipeolfle Grevinr 
WSW 1.050 at 41-C Nand/ 

L2 Waterfowl TodoNy-. Data not available 12A Utile Serene Tension 
8.3 Biological Daypen Demme (11001 36.5 dynes/cis - 0.0385 NMI r 55'C 

200%. 5 days 12.1 Liquid Winer inierlotel Tension: 
8.4 Food Chain Concentration Polentlet (est) 20 dynes/an . 0.02 NM,  at 42'C 

None 12.10 Vases files) Specific Grotty: 

No pertinent 

12-11 Ratio of losoffic Heals of Vapor (16.4* 

1.009 

12.12 Labent Neat of Vaporisation: 
130 litu/lt vi 72 cal/g w 

3.0X 100  J/lig 

12.13 Neel of Cembuttleit -13,400 Btu/D 
. -7.445 cello w -311.7 X 10. 3/lig 9. 	SHIPPING INFORMATION 

12.14 Neat of Decompartierc Nol pertinent 
9.1 &nese of Pulls: 30-99% labia 5045% 1216 Nest of Semen Not newborn 

sops Technical: 8292% (contains 1110 Hest of Rolymertualere Na pertnern 

orb)  1229 Neel of Forced Data not available 
9.2 Storage Tomporsturs Ambient 12211 Limning Value: Data rot imilable 
8.3 Inert Alwitaphere No mparwnent 1127  Reld VOW hemured 0.3 Isis 
IA VentinG Prouireyscuurn 

L 	FIRE HAZARDS (talfbend) 
8.11 Stelohlornetic Air to Foe Rota Dela not avallenie 
8.12 Flame Terminators: Data net availed. 
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PON250 	CAS: 129-00-0 	HR: 3 
PYRENE 
mf: C161-1 10 	mw: 202.26 

PROP: Colorless solid, solutions have a slight 
blue color. Mp: 156°, d: 1.271 @ 23°, bp: 404°. 
Imol in water; fairly 501 in organic solvents. 
(A condensed ring hydrocarbon). 

SYNS: liu.Nzoworwur,NANTImliNE * PYREN 1(i1:It• 

MAN) * (S•I'YRINIi 

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 3 1MEMDT 7,56,87: Animal 
No Evidence 1MEMDT 32,431,83. EPA Ex-
tremely Hazardous Substances List. Reported 
in EPA TSCA Inventory. 11'A Genetic Toxicol-
ogy Program. 

OSHA PEL:. TWA 0.2 mg/m3  

SAFETY PROFILE: Poison by inhalation. Mod-
erately toxic by ingestion and intraperitoneal 
routes. A skin irritant. Questionable carcinogen 
with experimental Cumorigenic data. Human 
mutation data reported. When heated to decom-
position it emits acrid smoke and irritating 
fumes. 

ti 



is 
IBZ000 	CAS: 193-39-5 	HR: 3 
INDEN0(1,2,3-cd)PYRENE 

	

0221112 	mw: 276.34 

SYNS: 2.3.1111.N11.1.NI.I'VRT.N1; * 

* 1.10-0,1'111'.NYLENIAl•VIU:NE 

t■,• 1.1041.2-1•11ENYLENEWVIW1•41 	* 	WASTE. 

,101111A 	7 U 

:CONSENSUS REPORTS: IARC Cancer  Re-
!tiicw': GROUP 213 IMILMDT 7,56,87; Animal 
'Sufficient Evidence IMILM1Y1' 32,373,83: 
1,11EMDT 3-  ,229,73. WI) Fourth Annual  
jRcport On Carcinogens, 1984. Reported in 
:EPA TSCA Inventory. 

::SAFETY PROFILE: Confirmed carcinogen with 
rtiperimental carcinogenic and tumorigenic 
data. Mutation data reported. When heated to 

!di:composition it emits acrid smoke and fumes. 



TETRACHLOROETHANE 
	

TEC 

Common Synonyms 

1, 1, 2. 2.7etrachbaroettone 
, Acetylene tetreohlaide 

Loud 	 Colorless to pale 	Sweet odor 
ow 

 
yell 

Sinks at water. 

AvOC CONTACT WITH LIQUID  ANC VAPOR KEEP PEOPLE AWAY.  
Wear rubbe-  oye,dlothrny Inclvdmp gloves).  
STOP thscnarpe rl P0aPIPle 
Isolate and remove dascrlarped material. 
Now) loci meat and pollution coniro aPeno.S- 

Fire 

Not flammable. 
Pawnor' gems may be tvoiced when Nested. 

Exposure 

CALL FOR MEDICAL AID.  

VAPOR 
intuiting to eyes, nose end avow. 
Harmful /I Meted. 
II In eyes hold eyelrds open and hush wrth pent) o' water.  
If treathm; has slopped gyve artnsialrearvrelloh 
II breehay 5 011601. gwe orvpen. 

LIQUID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
irritation to akin eml was. 
, ,..,,....c veil, cease nausea and vornving 
Remove contaminated clothrng and shoes 
Flush elected areas wrtr svenry of waler.  
IF IN EYES hold eyelOs over and hush with Penn of  water 
IF SWALLOWED and victim * CONSCIOUS nave v.v.'m drink wale.  o' mix 

and have wpm,-  Induce vornm*p 
IF SWALLOWED and .Cu,  15 UNCONSCIOUS DO WAVING CONVULSIONS, 

oc noMrog except keep Inci.rx warn 

1 

Water 
Pollution 

Enact ol low concentrations on matt its a Lviknoien. 
May be dangerous il it *Men water Makes. 

NotrN lour hearth and ...lid** officais 
Noiiii operators 01 neandy 0/810,  intakes 

1. 	RESPONSE TO DISCHARGE 

(See Response lidetliods Handbook) 

ILA werring-pxdon, Mr 

contaminant 
Restict access 

Should 

 

be removed 

Chemical and Onfoold P.m." 

2 	LABEL 

2.1 	Category. None 

22 	Claes Not ointment 

I 	CHEMICAL DESIGNATIONS 

3.1 	CO CernpatibIlity Class Halogenated 

hydrocerbon 

32 	Fonnuhr CliChICHCli 

31 1000/UN eteehgnetket Not Idled 

3.4 	DOT ID tie, 1702 

3.6 	CAS Registry No: 1299-90.7 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physics! State Na shiPPedt laitofil 

	

4.2 	Calm Colones& 

yedoweli green 

	

4.3 	Odoc Chiorafonn-like. oisasent kW carbon 

tetrecnonde: Mid, sweetish, eirriler to 
several other chionnaied hydrocarbon. 

5. 	HEALTH 

6.1 	Personal Protective EquIpment Cherries' safety 

mooed mask safety het twiri brim; sONOM-Proof 

52 	Symptoms Roaming Exposures CorrcOurcf 
case doves is blood comp:WI:ion and newologicel 

inindion can bs feed. ingestion causes wonting, 

cystoid. urcosameness, loss of reflexes, 

lectirynotion. Can be absorbed Maur the 

5.3 	Treatment of Expends INHALATION, farrow 

brOSIP019 has ceased. INGESTION induct vonsting 

for 15 flan. SKIN. remove clothing; wash skit 

6.4 	Threehoill Lent VAng 1 ppm 

6.6 	Mai Tenn Iniselelen Unite 10 ppm, 90 'tin. 

1.6 	ToOally by ingeaddet Grade 3. oral L.Die - 

L7 	Late Tacker Um pointing, meow domain 

11.9 	Vapor pro Inhere Cherecierietica Vapor 6 

madly loSensle moderate or high vapor coventretions. 

6.11 	Liquid at Sold infient Cheracteriellos Witimum 

terrain, wry muse smerting and reddening of 

8.10 Odor Tylenol* 0.5 porn 

8.11 	DLit Hakes 150 ppm 

HAZARDS 

goodies: piesbC lace shield at: iv *WIPP* 

WPM znithatic sable gloms 

6  a OcmerfOl WiroOtic and  Kw  poison:  may also 

distishances. Repealed exposure by 

donne& severe mucosa] My". Kw necroses, 

and death. Contact With eyes causes rotation and 

elan and may produce seven skin lesions. 

victim from expositor begin artificial resarition il 

cat s physician. EVES. Choate with water 

Iflorok9Hy WO wenn WOW and soap 

200 n9/kg Int) 

moderately wasting such that personnel wdl not 

llama I  Wald on  dothwa am all 	to 

the skin. 

6. 	FIRE HAZARDS 

6.1 	Flesh Point Not damnable 

42 	Flammable UMW MAO: Not flammable 
11.3 	Fire ErtInguiehing Agents Nor forinent 
6.4 	Fire Extingulehing Agents Not to be 

Used Not pertnent 
4.6 	Specks] Hazards at Cornbusbon 

Products: irritatmg hydrogen cNcede 

	

vapor may km or fee. 	. 
0.8 	Ileftevior In Fire: Data rot aveilable 
6.7 	Ignidon Templiretamt Not polinent 
4.8 	Elearksel Hamad Na pendent 

641 	Burning Rate: Nat pertinent 
4.10 AWabatic Flame Temperabanr. 

Data nor evadable 
6.11 	Stoicidonsetric AS to Feel Ratio: 

Data rot available 
6.12 	Flame Temperatunr. Dets not meilabie 

10. HAZARD ASSESSMENT CODE 

(See Newt AseeeerneM Handbook) 

A-X 

11. HAZARD CLASSIFICATIONS 

11.1 	Code of Fadeout Nopaletlerec 
°Mika 

112 SIAS Mord Rating for Sulk Water 

Trenspertsgerc No limed 

11.3 NPPA Heard Cimellkagen 

Not lend 

7. 	CHEMICAL REACTIVITY 

7.1 	Plaectivtly With Water. No remotion 
7.2 	Remrovity with Common arteriole: May 

snack some forma of Out= 

7.3 Mabel MON Transport Stable 
74 	Neutralizing Agents for Aside and 

Canoga: Not pertinent 
7.6 	Polyrnerizetiorc Not peronent 
7.11 	Inhibitor of Pelyniergatleis 

Not pews ern 
7.7 Mode Redo (Reactant to 

ProductX Data not evadable 

7J ReectMly Group: 36 

	

12 	PHYSICAL AND CHEMICAL PROPERTIES 

	

12.1 	'Tyska Slate at 111*C and 1 atm 
Lipid 

	

12.2 	Idoieculer Weight 167.55 

	

12.3 	lloWng 1.01171 at 1 aim 

296.31' r• 146 3•C - 419.5•1( 

	

12.4 	Freezing Point 

-46.8'F - -431rC - 226.4< 

	

12.1 	CrIfical Temperable: Data rot evadable 

	

12.6 	Cribtal Premiums Data rot evadable 

	

12.7 	Specific Gravity: 
1.695 at 20-C (LOAM 

	

121 	Llould Surface Teneiort 

37.85 chneston w. 093785 Wm at 

20*C 

	

12.9 	Liquid Water iniertscial Tension 

Data rot amiable 

	

12.10 	Vapor (Gee) Specific Gravity. 579 

	

12.11 	Redo of Specific Heats at Vapor (Gael: 
1.090 at 25'C 

	

12.12 	Latent Met of Vaportratiorc 

99.2 Butt, w 55.1 caug -

230 X HP J/k5 

	

12.13 	Neal at Combustion: Not pertinent 

	

12.14 	Neat at Decomposition Not owtment 

	

12.16 	Heat at Solution No pertment 

	

12.16 	Neal at Pollyneriziltiork Not cerement 

	

1226 	Met of Fusion Data rot sealable 

	

12.26 	Limiting Velum Data not evadable 

	

1227 	Reid Vapor Pressure: 0.5 cad 

B. 	WATER POLLUTION 

	

8.1 	Aquatic Toxicity Data not sealable 

	

8.2 	Waterfowl Toxicity Data not waked. 
8.3 Biological Oxygen Demand MODS 

Data not mailable 

	

9.4 	Food Chit Concentrebon Potentlet 

Data not evailabie 

9. 	SHIPPING INFORMATION 

	

9.1 	Grades of Pway Technical, 103% 

	

9.2 	Storage Temperable: Amtwent 

	

9.3 	Inert Abncephere: No requiremem 

	

9.4 	Venting Open 

NOTES 
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Canner Synonyms 

TEL 
Ur rosary' 

Cey bar 	 Colorless but 	Fry Wm 
senor dyed red 

Sinn In wawa Poisonous, flanthrie now Is reduced. 

AVOID CONTACT WITH UOUiD AND VAPOR. Keep 
Wow pops, rthconierned brawn apethalte. enr=o21elothing.  

rain Wesel. 
Slop thisharce if pours. 
CM re department. 
Sift upend and we eery spray to -knock Oxon" VON. 
Irian and remove decreed meter. 
Irony local health and porton owed rendes- 

N. 

- 

Fire 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Connives may Oplcols in We. 
Vicar cosy explode if rand In an enclosed eres. 
Wear 	sedSprrre,v0 breathing appear. sni rubber overciarnp 

githes). 
Cornet fees keen Orr Owner ot prober& location. 
Road darns area vet oar. 
Eximpur air ether, dry cherrecel, bars or caftan dors 
Cool exposed trawlers soh weir. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
POISONOUS W INHALED OR W SKIN IS EXPOSED. 

L'or 2 r..7t, 
11 l000thing he slopped. adve earn rearatIon.. 
It birthing ts droll. wee oxygen. 

LIQUID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
WI burn VOW 
Remove .2:ruminated clothing and area 
Flush Orr MO. arm plenty 01 maw. 
IF IN EVES. hold gyros open and Soh arm plenty of water. 
IF SWALLOWED Id rem es CONSCIOUS, have 'ACM drk osier 

w mak end her victim induce earn& 
IF SWALLOWED aral wawa is UNCONSCIOUS OR HAVING CONVULSIONS. 

do rear) except keep iron ern 

Water 
Pollution 

HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be daripere 0 it were ear Inure. 
Notify local health and ware othcisla 
Naar opera' of nearby war rakes. 

1. 	RESPONSE TO DISCHARGE 

(See Response nether 

Nye werning-frean, 
war cornarronent 

Handbook) 

treatment 

2. 	LABEL 

1.1 	Category: Poison 
2.2 Ciro 6 

Mawr ecru 
Should be remove) 
Chemical and cigar 

3.1 
3.2 
3.3 
3.4 
3.1 

3. 	CHEMICAL DESIGNATIONS 

CO Compelibilly Clem NM lend 
ronnula PINC.H.). 
1140/UN Deervilon 6.1/160 
DOT 10 No.: 1649 
CAS Registry No: 74-062 

4. 	OBSERVABLE CHARACTERISTICS 
4.1 	Physited State (as ohIpps4 Urali 
4.2 Color: Dyed red or Whet enancthe onr. 
4.3 Won Sweet 

LI 

6.2 

6.3 

6.4 
LE 
LI 
6.7 
LS 

LS 

L10 
LI1 

la 

5. 	HEALTH HAZARDS 

Perri Prancer Equipment Orris viper typo canner lace meek be Port parlor at Ira 

type bar banger prods; neoprene-cord, roldroof Ores; Proirlivo 9094101 0, I... PINK 
WWI of GPI-Colored dollars tubber roe or boor 

Symptom Freeing Exposure hasser urinary orte 01 Ned. 	• ilne dopes  of rewthion 
Men Onsielion or skin contact may cease Ironer excitability. diem coma std der Do 
not erre er tenant Mr 

Treelmen of Error Remove Nairn from eanteneund area and err Ogaden 
Immedistely. INGESTION: induce wonting. SKIN: reh inmeckaleg ter kerosene or raw 
weer= dream rowed by rap and war. 

Tbreehold Urea Vales 01 maim. 
Shen Ter inhalethan UMW 0.15 on Perm. kw 30 nn. 
Terry by Ingram Ore/ ml LEL. - 17 my/kg 
Len Tann: Led poleoring 
Vapor (Oct) Iran Chanel...raw Vapors care • Mole ornwIrq of the eyes or neptalory 

ram ll Wren in hath concereellons. The effect is Ismporary. 
Liquid or Soft Iran Chenenerree Cases snoop el re eldn and fxrdepree tams on 

Port rare may cause **cotaleg bums on long expare. 
Oder Thresher Dr not arena 
ESA Value 40 worm. 

ILI 
LI 

11.3 

11.4 

LI 

LI 
0.7 

LI 

Li 
11.10 

S. 	nia HAZARDS 

Flesh Par NOT CC.; 1115'F O.C. 
Pletweer Uri In Ath 

Der we theinble 
Fr Eargulehing Aponte War. rm. 

dry cinema, or arca Wore 
The Extinguishing Agents NW Is be 

tier Nat pennon 
Speer Wants el Combustion 

Products; Tor pre we penerand In 
Wok 

listrawfor n Flna May erre In fres. 
ignisis. y...pen",. D.3..„.....,... 

230T 
Marin:el Now! PIA Wawa 
Sunnis Rola Der rot miler 
Arabella Are Tenwerekine 

Dr nol warn 

/00rwer 

It 	HAZARD ASSESSMENT CODE 

(See Hard Asseeeseent Handbook) 

A-X-Y 

11. 	HAIM CLASSIFICATIONS 

It. Cade at Ferrel Neguirene 
Poison. B 

11.2 MAX Harr Rein lee Iltak Water 
Trenaportelkec Na baud 

11.3 PUPA Herd Clerflankin 
Colopory 	Chulfleation 

Health Huard (like) 	 3 
Frankilly (er) 	 2 
ROICIMIty (Year) 	 3 

7.1 
7.2 

7.3 

7.4 

7.9 
7.4 

7.7 

7$ 

7. 	CHEMICAL REACTIVITY 

Herrn Irk Wan.: No near 
Rearrelty rah Common Marry Rust 

era some mane come frompowtort 
Stablity Durkw Tremor Sure rethe 

230.7. Al highe torwerea may 
creole or erre whin confer. 

Neurnaing Aber for Acids end 
Carlow Not parent 

Pelymernatiorc No1 preltheni 
tinnier of Pelymerbatiort 

Not partnere 
Molar Made (Reactant W 

Prothect• Der not eveflable 
Roaativfty Group 0011 rot wealiatas 

	

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

	

12.1 	roarer Sane al 16'C end 1 Ens 
Uwe! 

	

12.2 	Moleculer Weight 223.44 

	

122 	Senn Pre al 1 sou Cesompore 

	

12.4 	Freers Point 
-215'F - -13TC e. 130111 

	

12.6 	Creel Torershers Na pertinent 

	

12.4 	01500 Pressure NW parr 

	

12.7 	Sparc Onwn 
1.433 al 20-C Dor 

	

124 	U.POS Surface Tension 

2" arnerem 
- 0.0215 Wm at (wet) MT 

	

ILI 	Uqukl Water Ireartral Tension 
(.e1)40 dyne/an - 004 Wm at TITC 

	

12-10 	Vapor (Gael Specific Dearth 
Nol parent 

12.11 Thr of *Perk Hests of Vapor 03.0 
Not wren( 

12.12 Latent Hod of Vagerbabore 
Not poi re 

12.13 Hest Of Condirlion net.) -7.670 Bade 
- -Or con - -113 X 10. Lin 

12-14 Heat 54 Decreer= Not wren 
12.16 Heel of Sorra Not wrote 

	

12.16 	Heal of Polywerlantion Nal pennant 
1214 Her at Frew Data ral erre 
1121 Urn Volum Ou r c a ~AU* 

12.27 Raid Wiper Pram Osta rat wrier 

LI 

$2 
111.3 

S.4 

I. 	WATER POLLUTION 

Apollo Toxicity: 
0.20 mg/1/126 larblueggfIL./Ossh 
oar 

Wenner Todchr D1111/01eveire 
throgicar Damen Demand (00D2 

Dee mat eviler 
Food Chan Concentretnn Potwar 

Data no evadable 

LI 
0.2 
11.3 
L4 

I. 	SHIPPING INFORMATION 

Oradea of Purina Terri 
therm Tereperelure Arited 

then Abwaspres No morment 
Venthr Preseurenern 

L11 
L12 

E. 	FIRE HAZARDS (Condoned) 

tnekhleetelris Ar e Nat Hallo Deta non worebls 
Fier Temperere beta not greeter 

TETRAETHYL LEAD 
	

TEL 
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TOLUENE 
	

TOL 

Common Synonyms 
Toluol 
Noeybousees 
Motnybeneol 

Wenn liquid 	Condom 	 Pleasant odor 

Floats on water. Flenonable, Inanity vapor le produced. 

Slop deChlor II pomade. Kent Penni away. 
SNP on groan source. and cal to MOM:mini 
Sol mund and um enter spray to -knock down-  vapor. 
Avord contact wart bowl and vapor. 
Isolate and remove deadwood manna 
Nobly Mal Mann and pollution control .0.10411. 

". 
Fire 

FLAMMABLE. 
Rearedba. along vapor Val may 0=1. 
Vapor may amine. II Ignited In an enclosed ma. 
Wear 	ond sell.contairmal brsalleng 4OPOrike 
EMU pmm wan o-y chennal, loam. or Carbon 003LKM. 
Wow may be Inerlemeve on foe. 
Coot empanel common tine water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Mating to syss. nose and Frost. 
R Mated, will come nausea, vomilleg. hadeche. dbuiness. 

Man donning co loss 01 conecimonam. 
Moue to hash or. 
If bambino Ms Mopped. give libreni nopirsion: 
If Meng drtholl. line wililim 

UOUID 
Immo to Mkt arid eyes. 
If mamma wil cam nausea. vomiting or lom Cl aonsolomnosa 
Barrows conourinsMd clotting and Moss. 
Auto aneclad areas watt peony of water. 
IF IN EYES, hold motali aeon and fluen with planty or maw. 
IF SWALLOWED and Men Is CONSCIOuS, nem morn one wen 

or mak. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

Denman to squatic Ha In NO canosnlmions 
Foukto to stasebne. 
May b. d1. goon it It enlace wan, Intakes. 

Notify local Mann and WM. offends 
Nary operators of mann water Intakes. 

I. 	RESPONSE TO DISCHARGE 

(Bes Response Melhods Handbook) 
lose warring-Ngh liamenabitity 
Evacuate am 

2. 	LABEL 

2.1 Colorer Flo/enable bad 
2.2 CMMI: 3 

3.1 

3.2 
3.3 
3.4 
2.5 

3. 	CHEMICAL DESIGNATIONS 

CO Cornmalblitty Clem Animate 
Hydrocoban 

Fannie CreieCete 
IMO/UN Designation 32/1294 
DOT ID We 1294 
CAB Nolen Mo.: 108-1141-3 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State M shIppedg Lige 

	

4.2 	Color: Colones* 
42 Odor. Pungent antmeta, bovine-Ike 

&Md. Omni 

Ll. 
6.2 

6.3 

6.4 
LI 
LII 
6.7 
Lli 

La 

L10 
L11 

/ 

S. 	HEALTH HAZARDS 

Penner Protective Equipment Akonellad mask goggles or lame Wean Mier Mims-
Symptoms Following Espalier= Vapors "Male eyes and upper nospratory tract corm Menem. 

heactschs, anesthesia. respeseory min Liquid Irritates eyes and come drying d Om If 
aspirated, comes coughing gagging. distress. and rapidly donloping pulmonary Minn 11 
- cones mere% pipinq dioThea, depressed IIMplIMMIL 

Tr./Mont of Exposure: INHALATION: nonove to bosh M. giva al 	readrolian and oxygen V 
loaded; cal a docto. INGESTION: do NOT Max. somata call a doctor. EVES: Soh me 
water lor al least 15 me. SKIN: Me oll, wash Mt amp and weer. 

Throshoki LOW Velum 100 ppm 
Short Term Inhalation UMW 500 ppm for 30 MIL 
Toxicity by ingestion Grote t LD. ■ 0.5 Ho 5 gtig 
Len Tenger ICSIrom and Mer damage may Mew IngeellorL 
Vapor (Gas) Mont Chweectenollac Vapors mum • slight marling or the ayes or respiratory 

mean 0 peseta In NW owcantralions. The Meet is Mammy. 
Liquid ar Sole Wawa CharacteriatIoc Minimum hurt II "plied on MINN ern allowed to 

rennin. may muse marling and niddenng Cl Ito OM. 
Odor Tlineshokt 0.17 ppm 
IDLN Valium LODO ppm 

LI 
11.2 
6.3 

6.4 

6.5 

L8 

6.7 
LI 
118 
6.10 

S. 	FIRE HAZARDS 

Flesh Point 40'F C.C.: S5'F 0 C 
Flammable UM* In Air 127%4% 

(See 
11 	HAZARD ASSESSMENT CODE 

Omni Aeseement Handboot) 

A-T-U 
Fire Extinguishing Manta Carbon Made 

or dry cherrecal Ice mall Ma oninary 
Iowa for loge Ma. 

Fin Exlinguishing Agents Not to be 
Leen Wear my be Masco. 

- Hazards of Corabusgeen 
Products Not p911.4 

Is heavier ewe 

11.1 

11.2 

11.3 

11. 	HAZARD CLASSIFICATIONS 

Code et Fedeni Regulation: 
Flananebis imdd 

HAS Woad Rating ter Sulk Wet. 
Traropootalkarc 

CM•flevf 	 Retrng 
Fie 	 3 

lishavisr to Fire Vapor 	 alr 
and nem Vase a conaldwable denim to 
• ..a. of Milton re Men back. 

Ignition Tomersium 99r2 
Elmer al Name Close I. Group D 
Doming Rate 5.7 orremen 
Adiabods Flame Tempseaturo 

DM rot .Mabee 

(ConfiromP 

Ht 
Viper Initant 
Lime ce Said Irritant 
Poems 

Waist Palm.. 
Heron Toddry 
Mamie Toddly 	 3 
Amieen Effect 

7.1 
7.2 

7.3 
7A 

7.5 
7.9 

7.7 

7.8 

7. 	CHEMICAL REACTIVITY 

Rwarthity With Wen: No naclion 
Rescintly with Corneson litaternis No 

maim 
Stabillty During Transport 511611 
Neueralleng Agents for Acids and 

Canal= Not perinea 
Potymerlsalloit Not mama 
Inhibitor of Poimmeatkin 

Nol peranent 
Mew Real (Reactent te 

Predawn Dm not available 
Ream my Group 32 

2 
Reaaway 

Othe Cronerale 
Weber 
Sea Roodion 

NOMA Named Cansificallon 
Category 	Clemeleetion 

HseNt Hazard (EOM 	 2 
FlomMety (Red) 	 3 
RoadInty (Yellow) 	 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physic." SOM at 1EC and 1 Men 
LAM 

12.3 Newer Weight 92.14 
12.3 Soiling Pena It 1 aun 

231.1T 	110.5'C 	36.3.810 
12.4 homing Pent 

-131rF - -MOT 	170.70 
1. 	WATER POLLUTION 12-5 Crean Temperatemc 

1.1 Aquatic Teak:Hy: 605.4*F 	318.6'C 	5912'0 
1180 mg/U96 Iv/eunhe/T1,./Iresh 
wow 

12.5 Callon Pressure 
599.1 pm 	40.55 san 	4.108 

/1.2 Wasetemi Teeter Date not sealable 
6.3 Wolosecal Oxygen Demand (15000 12.7 Specific Orrelly: 

0%. 5  date 38% (Ooor), 6 don 0.867 al 2crc (read) 
L4 Food Chain C.oncontration Peering 122 Liquid Stale.. Tennott 

Nom 29.0 dynes/cm 	02290 N/m at 20'C 
12.9 Uquid W11101 intertecie Tamen 

76.1 011111411:01 	0.0361 Wm at 25-C 
1210 Toone Mae) Spectre Cleavar 

Not pennant 
12.11 Rate of Specific Hoeft of Vapor (Galt 

1.009 
12.12 Latent Heat of Vaportradoc 

155 litedb 	csi/g 
3.61 X 10. J/kg 

I. 	SHIPPING INFORMATION 12.13 Hest of Cosebeollon -17.430 Bear 
-98116 caUg 	-406.5 X 10. J/kg 

6.1 Ones" of Piety: Rome nth MOBS* 12.14 Hest .1 Docompoollion Not pennant 
niesMnoll 95.5 + %; Mum& 12.15 of Solution NM permed 
contains 94 + %. nth 5% Mane and 12.11 Mat of Poinnerbalion MOS penmen 
emaO wrounte of benzene and 12-26 Heat ef helm 17.17 ce1/5 
notwornoic Habocarbonic 90/120. 1226 Limiting Vale Data Ise mislay 
loss mom Mot Inct•Insl. 1217 NMI Vapor Ihmoseent 1.1 goo 

8.2 Show Temperature Ambiwel 
91 Inert AMMISBMWM No nagwernent 
11.4 geeing Open glom arrester) ex 

primunememan 

FIRE HAZARDS (Cadinued) 

all Stolettionenis Alr Is FM Redo Dote not mad* 
6.12 Flom Temparstura Data rot amiable 
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TRICHLOROETHANE 
	

TCE 

Coirenon Synonyms 

1,1.1.ToicNormandin, 
IMehylcNorokarn 

othene 
Cl
Aer  

ervothone 

WSWY biLeS 	 Coldness 	 Seed odor 

Silks en ease Ithialkne vapor is proSuoed. 

Stop cescharge f possote Keep poops many. 
Avo.O contact Wran loq...0 and yaw 
Cat he depanment. 
Isolate and remove ckschrged ',wiener 
ei011ey loco,  heals and potiutior, conoo! Apnoea. 

Fire 

Cornesselible. 

neCINCVSpoppes ano sPolialreoWe RriN0 =Latta 
Ertrroutsh eon dry CherniCal, croon cliosele, or torn 

Exposure 

CALL FOR MEDIDAL AC. 

VAPOR 
IrrItsbng to oyes, nose and Prost. 
4crmtettevet rues ciscOnese or elefidel breathing 

It breatNng has stooper one arOlicia,  respiration. 
11 treammg a ortIste, One oxygen- 	- - 	- 

14CARD 
Inhaling io skin WO eyes. 

&mae sonfarrinerardlcolnmp •rtd shoes. 
Flue,  elected areas tem penty of Water. 
IF IN EYES, 1010 eyeler15 open and hush wan ;henry of water. 
IF SWALLOWED arc victor a CONSCIOUS. Nave etch, drink water 

ner rndk end have wn.tern onchece vOrnrang 
IF SWALLOWED and atthrr a UNCONSCIOUS OR RAVING CON- 

VULSIONS. oc nothing except keep victim arm 

Water 
Pollution 

Ellec1 of tae tanontrabons on poetic Oh i unknown. 
&ley be dangercus II it mars wale nukes. 

Notey local heath end wildll 	officals 
Notrly operators T. nearby water slakes 

1. 	RESPONSE TO DISCHARGE 
(Sot Reapers. 16elhode Hanchocic) 

Staid Si rompred 

Merriest and proaCal treatment 

2 	LABEL 
2.1 	Mlegary: None 

22 Mee No perbnent 

I. 	CHEMICAL DESIGNATIONS 

2.1 CO ConpetbIllty Mao Halcomand 

lotrocarbon 

3.2 	Formula: Cia.00. 

3.3 	IMO/UN DeeIgnaboot Not died 

3.4 	DOT ID No.: 2631 

3J 	CAB Registry No.) 71.554 

I. 	OBSERVABLE CHARACTERISTICS 

CI 	Physical Slate (se IntefomiX Loan 

42 	Colon Colorless 

4.3 	Oder: Chloroform-4s: venetian 

S. 	HEALTH HAZARDS 
6.1 	Personal Proleetne Mulpromt Organ rap:wet:id gm canister. seff-contaired treading 

*Pastas No emagencess: neoprene or POY/010-403t0-7/770  Slams; chlaP:a matt/ poppies 
are boa shield: neoprene soNty shoes No leather Misty sloes plus neoprene footwear); 

morons co FolanTa alcohol  ha a saw fifor WOW,  Proloclion: 

6.2 	Illreptoms FellowIng Expoomm INHALATION: symptom donee horn loss of optaibron and 

incoordination to kes col toneceemmes; agn concenloten can be fatal As lo Prole 

sodnetstion corniamd Mel Ices of consciousness. INGESTION: prockees dlacts *may to 

Mhaletion and nay cause sons WON of noose EYES: sightly irritating and berrymotory. 

SKIN: detailing action may come dermatitis 

Li 	Tnalmern at Exposure: Get led al anonben No 511 eye esposures del any other swims my- 

mpostres. Do NOT adnireder adrenal) or oprephine otherwise. ffsalynord s arrolomalic. 

INHALATION, 'mime Haien lo trash On If necessory. apply wheal respiration and/or 

eernimeew cengen INGESTION.  have vidirn drink water and idiom vornierg. EYES. lash 

Moroughly del want SKIN: remove contomireled ciollOng Of wash apposed ram bercughly 

volth sosp Of mow wow 

6.4 	Threshold Limit Volvo 350 Pion 
LI 	Shan Ton. Inholotion Mello: 1.000 PPrn 1C4 60 not  Ft rnar. 
LS 	Toticity by Inesebot Grade 1; Lb.. - 5 lo 15 g/kg Pat mum, rabbit. pones he) 

IT 	Late Tozlibly: Oslo not malabee 

LS 	Vapor Ides) larked Cheresleriatica Yap= coos a MOM mewling of Me ryes or rosonacn 
systems purr. ro It  con cenostons The elect is terroorery. 

49 	Mont ar Seed Comm Chorsclealalices Idensurn hazard- II apiNd to Mayne and idloemd is 

wren, may Came mann; and roddoning age led 

5.10 Odor Threshold 100 ppm 

L11 	KILN Value 1,000 ppm 

EL 	FIRE HAZARDS 
6.1 	Flash Pent Dab not availed. 
62 	Flarreroble Ungto In Ain 7%.16% 
6.3 	Fire EllIngulehIng Agway Dry chemical. 

tern. of carbon donde 
6.4 	Hr. ErtIneulshIng Ammo Not lo be 

Writ Not Fennel. 
64 	Spode. Hazards at Camlnacon 

Products Toxic and Muting gases aro 
penerated in area 

6.6 	Ileturrier In Fire: Not pediment 
8.7 	lenlgors Tempw.hyor 932*F 
LS 	Metrical Hazard: Not pertinent 
6.9 	Burning Rata (est.) 2.6 mm/min. 

8.10 AdlobnIc Rama Tomperatura 

DM not available 
8.11 	fletehlornetrie AR is Fuel Rotla 

Data rot availeble 
6.12 	Flom Temporally.: Dna not lineable 

10. HAZARD ASSESSMENT CODE 
(See Hoard Asseeement Hon/beak) 

A-X-Y 

11. HAZARD CLASSIFICATIONS 

11.1  COO. 01  Ram* aellastiong 
ORIAA 

11.2 KAS Hazard Rating for WY Water 
Tranoporlardert 

MillIPtY 	 Roane 

Wong) 

Vapor Irritant 	1 
Lead or Solid Shunt._  	1 
Philos 	  2 

Wed Colueon 
Koran Tosicay 	1 
Omsk ToMity 	  3 
Aesthatic Effect 	2 

ReectMty 

Otter Cherrecan 	1 
Watts 	0 
Seil Naaction 	0 

11.3 	NFPA 14scord Cleasellestiors 

Cat000ry 	Cloosedlesban 
HWY" Hazard (Blue) 	2 
Flownebility (Red) 	1 
Reactivity (Neese) 	0 

7. 	CHEMICAL REACTIVITY 

	

7.1 	Reactivity WPM Wren Reeds slowly. 
reledirg convene iNdrochkons acid.  

	

7.2 	ReactivIty with Common Illatorled 

Corrodes alurninurn, but reaction is rot 
hazardous 

	

7.3 	globally During Transport Slade 

	

7.4 	Modralilirse beards tor Adds and 
Camber 7401P.Onent 

76 PoldnorbaVoit Not perbnorn 

	

7.0 	inhibiler al Poirnerturtiorc 

Not porenont 

	

7.7 	Meier Ratio (Reactant to 

Prodscd Dols not available 
7J Remota/1y Group 36 

12. PHYSICAL AND CHEMICAL PROPERTIES 

	

12.1 	Physical Blots al 15T and 1 ads 

Lazed 

	

12.2 	Notecuier Weight 133.41 

	

122 	Mine Paint et 1 orb= 
165*F - 74*C - 347'K 

	

12.4 	Freezing Poirot 

<-39'9 - <-39*C - <7341( 

	

124 	Gibes( Tompembens Nor dement 

	

128 	MOW Pnemoury. Not pan ea 

	

12.7 	Spedflot Oninty. 

1.31 Id 20'C (09) 

	

128 	Lkised Surface Teraiets 

25. dynes/oh - 0.0254 arm at MC 

	

123 	Liquid Water Merle. Tended led) 

45 tarearoon - 0 045 Wel at 70•C 

	

12.10 	vow (Dee) Spool% &corr. 4.5 

	

12.11 	Ratio at Smell% Head of Vapor (Grp 
1 101 

	

12.12 	Let.nl Met of Vapertmery. 
100 Ito/lo - se er/g - 
2A X101  J/k9 

	

12.13 	Neat of Cornboallerc lost) 4700 litorb 
- 2603 calrg - 110 x ICA Jrke 

	

12.14 	Heat of Deeentpciattkot Not ponneol 

1215 Neel of Sedubors Not pelmet 

12.18 Noel at Polymensaborr Nor hymen 

	

12.25 	Heed at Nolan Dots not available 

	

12.20 	Limiting Value: Date not ammlehe 

12.27 Raid Vow Pmement 4.0 psis 

& 	WATER POLLUTION 

8.1 Munk Tooled: 

75.150 porn/•/pinfosh/TL/sel wow 
'Tare period not specified. 

	

5.2 	waterfowl Toxicity: Data not available 

	

8.3 	Biological Oxygen Damns! (5005 

Data not aveilabie 

	

6.4 	Food Cluiri Conowatreson Potentlet 
Now 

9. 	SHIPPING INFORMATION 

9.1 	Grades Of hoar Urinnibilee readied; 

Manna! inhibited: Mode room; cold 
cl.anorg 

92 Stomp Tempernure; Arleen 
92 	brit Abnosphere No nPpliWPWIIIII 
9.4 	Venting: Pressure-nob. 

NOTES 
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TRISM61 13001.6gAAA TE 
CRYSTALLINE 

	■••■■••■=0/  

()ER CoIDE A-Ill 
MONSANTO COMPANY 

800'N. LINDBERGH BLVD. 
ST. LOUIS, MO 63167 

Emergency Phone No. 
• (Call Collect) 

314-694-1000 • 

PRODUCT IDENTIFICATION 

DANGERI 
CAUSES EYE BURNS 
CAUSES SKIN IRRITATION 

PRECAUTIONARY MEASURES 

• 
1  

Monsanto MATERIAL SAFETY DATA e Page 1 of 3 

 

Synonyms: 

Chemical Formula: 

TSP/C; Trisodium orthophosphate; „Sodium phosphate, tribasic; 
Phosphoric acid, trisodium salt; Trisodium phosphate dodecahydrate 

Na3PO4•12H20.1/4 NaOH (approximately) 

CAS No.: 0101-89-0' : 	' 	• 

DOT Proper Shipping 
Name: 

DOT Hazard Class! 
I.D. No.: 

DOT Label(s): 

Hazardous Substance(s)/ 
RO(s): 

U.S. Surface Freight 
Classification: 

: 	 , 	•-•.) 
Sodium Phosphate, TribasicIsie NOTE below) 

.14r.! 	 _ 

ORM -E/NA9148 

Not Applicable 

Yes/5,0•00 lbs. 

Trisodium Phosphate 

" 	1. S.. 	- • 

Note: Bagged material is not regulated. 

'Since hydrated materials could not be reported on t• 	 -ntory List, Trisodlum 
Phosphate Crystalline was reported as anhydrous with. 	CAS No 7601-54-9. 

WARNING STATEMENTS 

Do not get in eyes, on skin, on clothing. 
Avoid breathing dust. 
Keep container closed. 
Use with adequate ventilation. 
Wash thoroughly after handling. 

EMERGENCY AND FIRST AID PROCEDURES • c.-  • 
FIRST AID: IF IN EYES, immediately flush with plenty of water foi at 'least 15 minutes. 
Call a physician. 

IF ON SKIN, immediately flush, with plenty of water. Remove contaminated clothing. • 
Wash clothing before reuse. 

G-4048 /883 

• 



Wear chemical safety goggles to prevent eye contact. Have eye baths im-
mediatey available where eye contact can occur. 

Wear appropriate impervious gloves and protect  ive clothing to prevent skin 
contact. Launder contaminated clothing and clean protective equipment before 
reuse. 

Use NIOSH approved equipment suitable for nuisance dust when airborne ex-
posure is excessive. Consult respirator manufacturer to determine apprbpriate 
type equipment for given application. 

Provide ventilation to minimize exposure. Local exhaust ventilation preferred. 

Product: Trisodium phosphate dodecahydrate 

• A!though no specific exposure limit has been established for this material, 
OSHA and ACGIH have established limits for nuisance dusts: 

OSHA PEUTWA: Total 15 mg/m3; Respirable 5 mg/rrr3  
ACGIH-TLV/TWA: Total'10 mg/m3; Respirable 5 mg/m3  

Keep exposure below thee limits. 

Eye Protection: 

Skin Protection: 

Respiratory 
Protection: 

Ventilation: 

Airborne 
Exposure Limits: 

White, crystalline, free-flowing granules or powder; odorless 

12.0 

Powder 61-65 
Granular 58-64 

11.6 (6 25°C 
17.5 (w 40°C. 
35.3 (ip ' 60°C 
61.3 @ 80°C 
84.5 @ 100°C 

Monsanto MATERIAL SAFETY DATA 
-. • 

Page 2 of 3 

OCCUPATIONAL CONTROL PROCEDURES 

FIRE PROTECTION INFORMATION 
This material is not combustible. 

REACTIVITY DATA 
Materials to Avoid: 
	

Trisodium Phosphate Crystalline-  could be corrosive to aluminum 
surfaces because of high pH. Sealed containers, should be kept free 
of water because of its corrosivity,when wet. 	. 

Hazardous Decomposition 
Products: 	 None. 

Hazardous Polymerization: 	Does not occur.. 

PHYSIOLOGICAL EFFECTS SUMMARY - 
Oral LD, (Rat): 6,500 mg/kg, Practically Nontoxic 
Dermal LD50  (Rabbit): 7,940 mg/kg, Practically Nontoxic 
Eye Irritation (Rabbit): (FHSA) fAcuatys 
Skin Irritition (Rabbit): (FHSA) 3.3 on a scale of 8.0, Moderately Irritating 

PHYSICAL DATA 
Appearance and Odor: 

pH (1% solution..z) 25°C): 

Bulk Density (lbs./cu. ft.): 

Solubility (g/100 g H2O) 
(Anhydrous Salt Basis): 

, 
Note: These physical data are typical values based on material tested but may vary from sample 6 sample. 
Typical values should not be construed as a guaranteed analysis of any specific lot or as specification hems. 
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Monsanto MATERIAL SAFETY DATA 
SPILL, LEAK & DISPOSAL INFORMATION  
Waste Disposal: 	Dispose of in a landfill in accordance with all local, state and federal regula- 

tions. 

Spill or Leakage 
Procedures: 	Sodium phosphate, tribasic, as currently defined, is a hazardous substance in 

the Comprehensive Environmental Response, Compensation and Liability Act 
of 1980 (Superfund) and in' the current federal regulations 40 CFR, Part 116 
(Section 311, Clean Water Act) with a reportable quantity of 5,000 pounds 
when released to the environment. Since federal, state and local laws may 
vary, consult your attorney or appropriate regulatory officials for information re-
lating to spill reporting. 

. 	• Sweep, scoop or vacuum up all spilled material, contaminated soil and other 
contaminated material and place in containers. If possible, complete cleanup 
on a dry basis. After all practical dry cleanup has been done, residual contami- 
nation can be flushed with plenty of water. 	_ . 

Page 3 of 3 

ADDITIONAL COMMENTS  
Environmental Toxicity Information: 

96-hr LC50  (Bluegill) : 440 mg/I, Practical),  Nontoxic 
96-hr LC50  (Trout) : 260 mg/I, Practically Nontoxic 

DATE: 8/1/83 	 REVISED: x 
MSDS NO.: 010101890  

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT: 

Product Acceptability Coordinator 
Detergent Materials 
Monsanto Industrial Chemicals Co. 
314-694-2096 
(A Unit of Monsanto Company) • 

SUPERSEDES: 5/78 
	 5 

r- 
U) 

m. 

?:■ • 

rn 

Although the inlormation and recommendations set forth herein (hereinafter information" are presented In good faith and believed to be 
°paw! as of the date hereof. Monsanto Company makes no representations as to the compietaness or accuracy thereof. Inkwynabon 
supplied upon the condition that the persons receiving same will make their don determination as to Its suitabbity for their purposes prior so 
use. In no avant will Monsanto Company be responsible for damages of any nature whatsoever resulting from the use of or reliance upon 
Information. NO REPRESENTATIONS OR WARRANTIES. EITHER EXPRESS OR IMPLIED. OF MERCHANTABILITY. FITNESS FOR A 
PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE 
PRODUCT TO WHICH INFORMATION REFERS. 

This form has been approved by the Occupational Safety and Health Administration as "equivalent to" OSHA Form 20. 



VPK000 	CAS: 75-35-4 	HR: 3 
VINYLIDENE CHLORIDE 

DOT: UN 1303 

	

C211 202 	mw: 96.94 

PROP: Colorless, volatile. liquid. Bp: 31.6°, 
lel: 7.3%, uel: 16.0%, fp: — 122°, flash p: 0°F 
(OC), d: I .213 01 20`74°, autoign temp: 1058°F. 

SYNS: el IL( 	VINV1.11)1:NE (11(1:NC11) 

* 	1.1-1)(71: 	* 	1.1-1)1(71 ..tritor:n 11:NU 	1: 	1.1-1)1- 

* NCI-C3•1262 d  I(CRA WASTE 

1■11,1M111;.11 Uftlg * scoNATEx * VDC: eI.  VINV1_1- 

1)11,41: C111,01(11)1: 111) 	* 	VINV1,11)1:NE. DIC111.01(113E 

* 	VINV1,11)1N1: C111,01(11)1 

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 3 imEmur 7,376,87; Human 
inadequate Evidence 1MEMDT 39,195,86, 
IMEMDT 19,439,79; Animal Limited Evi-
dence imEmur 39.195,36; Animal Sufficient 
Evidence IMLMDT 19,439,79. EPA Genetic 
Toxicology Program. Reported in EPA TSCA 
Inventory. Community Right-To-Know List. 

OSHA PEL: TWA I ppm 
ACGIH TLV: TWA 5 ppm;  STILL 20 ppm 

DFG MAK: Suspected Carcinogen. 
DOT Classification: Flammable Liquid; Label: 

Flammable Liquid 

SAFETY PROFILE: Suspected carcinogen with 
experimental carcinogenic, ncoplastigenic, and 
tumorigenic data. Poison by inhalation, inges-
tion, and intravenous routes. Moderately toxic 
by subcutaneous route. Human systemic effects 
by inhalation: general anesthesia, liver and kid-
ney changes. Experimental tcralogcnic and re-
productive effects. Mutation data reported. A 
very dangerous lire hazard when exposed to 
heal or flame. Moderately explosive in the form 
of gas when exposed to heat or Hanle. It forms 
explosive peroxides upon exposure to air. Poten-
tially explosive reaction with ehlorotrifluoroe-
ihylene at 180°C. Reaction with ozone forms 
dangerous products. Explosive reaction with 
perchloryl fluoride when heated above I 00"C. 
Also can explode spontaneously. Reacts vio-
lently with chlorosulfonic acid, 1.1NO3, olcum. 
Can react vigorously with oxidizing materials. 
To fight fire, use alcohol foam, CO2 , dry chemi-
cal. When heated to decomposition it emits toxic 
fumes of CI-. 



Ca 	Synonym 

i1.4;', SOnwrelbanzons 
cr fir 

wawy bad 	carry 	 Sweet odor 

Flab on war. Flarnmsbla, graft vapor Is graced 

Siop cescharge i ports. Keep poops bray. 
Cal fra daps/urn'. 
Arced coeliac' wen bad and vapor. 
lolls and ranch.. discharged resleral. 
Not* local harm and pavan control versa. 

'• Flre 

FLAMMABLE 	- 
Flashback Norio vapor al may occur. 
Vapor ray explode II grad 11 an arra ensa 
Well 11•••CO•10m0 Of•IIIWID apparatus 
Eureka PM loank dry caner.* or carbon dors. 
war may Ds Insflocers on km. 
Cool sapped contamors with raw. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Ifillabng 0,  ern. 40411. and threat 
If 3016103 wit care hsadacha, aro* bringing. or Ira Cl 

Moss btrash sr. 
II foreathng has stopped, give artificial mamba 
II baring a dram, war oxygen. 

UCIVIO 
Wrung lo skin and *ea 
II ralowed mil cars roar worm or loss Cl conadarnesa 
Remora contaminated doming and shoes. 
Flush enacted errs invi plenty Cl war. 
IF IN EYES, hold errs open and gush with plenty of war. 
IF SWALLOWED and room a CONSCIOUS. hare runt dray water 

or mak. 
DO NOT INDUCE VOMITING. 

Water 

L- Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to Moan.. 
May Da dangerous I a ads war 'aka 

Notify local rad' and wale official. 
Nobly operators of rimy rater intakes 

1. 	RESPONSE TO DISCHARGE 

Or Reapers Matra Handbook) 
Isere twang-high flammebly 
Ev10.1•14 area 
Shedd be radar 
Chemical and physical assonant 

2. 	LABEL 

2.1 	Category: Flarnabee loud 
2.2 Caro 3 

3.1 

23 
3.3 
3.4 
3.5 

I 	CHEMICAL DESIGNATIONS 

CO Compatibelty Clan Aromatic 
Hydrocarbon 

Formai nrCiiHt(CHs). 
11110/UN Dearationc 3.2/1307 
DOT 10 No.; 1307 
CAS Registry Ilic. 100114 

I. 	OBSERVABLE CHARACTERISTICS 

4.1 Physical pats (r Nara Laid 
4.2 Color Caner 
4.3 Odor La barns; cheroderlar arra 

LI 

5.2 

52 

14 
1.5 
Lg 
5.7 
LS 

LS 

0.10 
&II 

5. 	HEALTH HAZARDS 

Panora Prelear Evertor* Approved carrier or agorppbed mar; miss or Noe Ord: 
pax gar and boon 

Symptoms FollowIng Exposers Yarn COMO headache and darter Lidad rates awe and 
slut if Pan into kelps, cars was cough.* Prest and an* derelopng parronan 
gams. II Ingestad, caws nausea. reer* okra faded* and corns; can Os fatal. Kra 
and purr damage can cad. 

Transent of Exposure INHALATIOtt rearm 21 ash at adtdriabic aka respalkm and 
organ II rewind cal a dhow. INGESTION: do NOT Naos wars call a dada. EYES: 
11••• with war nor al bast 15 inn. Sat Ire off, awn .Mtn asp and war. 

Tbroshold Lae Velum 100 ppm 
Wept Tam Whalen Ladle: 300 ppm kw 30 mks 
Terry by Ingram Gras 3; LD* - 50 to 503 g/kg 
Lay Tana* *dray and *sr damage. 
Vapor (Or) rant Charoderiallon Vapors Mal • slahl atraning Cl to eyes or respralort 

'yarn II moons In high conarandons. Ths offset Is temporary. 
Utrad or Sold Irritant Chroularlatiom Mtrigan heard. If *pad on dolling and allowed to 

remain may Ouse amain and reddanIng of Ihs alert 
Oder Throshok1 0.05 ppm 
IOLA Yahoo 10.000 ppm 

I. 	FIRE HAZARDS 

LI 	Fah Point brF GC. 
12 	Fisereerlea Liars In At 1.1%4.4% 

IN 	HAZARD ASSESSMENT CODE 
Hazard Mass 	Nenterook) Woe 	 ant 

A-T-U 
L3 	Firs Eangulehing Agate Foam dry 

char* or carbon Orr 
0.4 	Fla Fringulang Agents NM* be 

Ilan WON nay Os heliscla 
111 	Speer Nowa of Carburlon 

Pare* Not War 
ga 	ertarer In Flr. Vapor I Nadal lhan a 	sit 

11. 	HAZARD CLASSIFICATIONS 

11.1 Cade of Friend Plograeonw 
Fierwasla bad 

11.1 NA{ Mord Rang kw Irk Ira 
Trenronsloro 

CWASPNY 	 Rains 
An 	 3 

and may basal coneklantie dance to a 
source Cl gnaw and Cab back. 

L7 	lerdeon Termarrene 900F 
Li 	Elotinde Haunt Caw I. Gap D 
LS 	sunny Ran LA narrrat 
1.10 Adiabatic Flame Tampatatura 

Data rat ma sa 
LI1 	Stolohlorstels Al 21 Rod Naar 

Dia nol arra 
512 Free Temparaturc OM /021 arable 

Hoer 
Vapor Ira 	 I 
Liquid or Sold *Sant 	1 
Poisons 	 2 

Wake P0001. 
Karon Tarr 	  I 
Aver Tandy 	 3 

7. 	CHEMICAL REACTIVITY 

7.1 Racer* WW1 Warr. No racer 
7.2 	Resetrefty ale. Common Illariar No  

rowan 
7.3 Stabler/ During Transport Sal 
7.4 rutrageng Agents for Aga and 

Camera Not pears* 
7.1 Poineeration Not portral 
7.11 Mbar of Polyworalloro 

Not paned 
7.7 Moir Rao (Radon. to 

Product1 Dots not markt 
71 Posterity OMAR 32 

Aisitdade Elect 	 2 
Haseeasy 

Caw Cana* 	 1 
Warr 	 0 
Soll Rada 	 0 

11-1 NFPA Nana Claillrobon 
Calory 	Cloolflordon 

Heal Harm (Bk.) 	 2 
Flanwrotiatr (Rai 	 3 
Radar Wean 	 0 

	

12 	PHYSICAL AND CHEMICAL PROPERTIES 

	

12.1 	Pe 111012121 al 15'C and 1 an 
lard 

	

12.2 	Illeascuist Weight 106.10 

	

12-7 	Doing Pad at I ablo 
209.4'F - ,31.rC - 405.1% 

	

13.4 	Frans Peat 
- --si.trc - n5.31( 

	

12.5 	Care Tampers turn 
eso.rF - 343.1'C - 517.0'K 

	

121 	Cued Pressure 
5131 alm - 34.95 res - 3.540 
MN/m• 

	

12.7 	Spear Cray: 
0904 al WC Wag 

	

1111 	Lived Wave Tension 
WA ara/cre - 0.02110 Wm st 20'C 

	

12.9 	Urea Warr barratri Tanaka 
304 Ontorcra a• DOOM Wet el 311-C 

12.10 Vapor (Or) graft Omar 
Nol panned 

1511 Mar elf Saga Nes* or Vapor (Go* 
1.071 

12.12 Lelia Ilsof of *venation 
147 Br/11 .. 11.1 ollg - 
3.43 X 101 J/kg 

1113 Mal Of Corbtalloro -17,554 Buns - 
-i712.4 mug - -40e.31 11 10. J/kg 

1114 Nay of Dowangriben Na alma 
12.15 Nost of lialulkee Not parr 
IL* Nod el Parrierrelon Not perlieerd 
12.25 Not of Puska 2101 Gag 
13-20 UMW. Vase Data lea arra 
12.27 Riad Vapor hod me 0.34 pee 

WATER 
 

 POLLUTION 

LI Agree Tart* 
22 ppm/90 hablusperfl../Iresh war 

1.2 Waterfowl Tad*: Da not ragas 
5.3 ErlogIcal Orden Marne (90D7 

0 alb. 5 arc 0% (Marl II days 
L4 	Food Cain Concentration Portsrat 

Data not MAYAS 

I. 	SHIPPING INFORMATION 

9.1 Gears .4 Punt* Raman 99.99%; 
Purer 99.9%; lachndat 992% 

9.2 Storage Temporsast Ambient 
$3 inset Atmosphere No manna 
9.4 Venting Opon Mao warn or 

preaskarscant 

NOTES 

• 

m-XYLENE 
	

XLM 

JUNE 1985 



S. FM HAZARDS 

Cl hely Point SWF C.C.; ?ST O.C. 
4.2 Flamands Mille in AM 1.1987.0% 
0.3 Fire ErlingathIng Aswan Fowl% ay 

chorine* or owed dad* 
44 Mire Ertingulsaing Agana Not le Na 

beet Wear may be Nadal cave 
Si Special mean* of Combusilen 

Products Not man* 
6.11 Dehmlow in Firm Vapor le horn Men * 

end may Ira* coma** chance 6 s 
some 01 Ignbon and Saab beck. 

4.7 IgWan Tomparalum SWF 
66 Eisen* Haw* Os.. I, Group 0 
Si Marring Ram 6* wen/mIn. 
0.10 Adis** Flame Terapenban 

Dan nal manta 
5.11 Steichlemetrie AP le Pt* Raga 

04e not salable 
412 Flame Tempera** Dab not mak* 

7. CHEMICAL REACTIVITY 

7.1 Reectheay 9/10 Web* No merlon 
72 RaactIvIty nth Common Malaria* No 

minion 
7.3 Mabillty Dunn Transport Sim* 
7.4 Noulmilzkvg Agent, tar MOO and 

Casa** Not pialnent 
12 PolymerDatkorc Na perinea 
76 Inhibitor of Polymerisallem 

Not perthlso 
7.7 Molar 11.00 (Resale* le 

Productb Deb nor mils* 
7.11 R•acthlty Organ= 

IS HAZARD ASSESSMENT CODE 
(Sos Hem* Ararraamant timdbook) 

A-T-U 

1L HAZARD CLASSIFICATIONS 

11.1 Cade al Pedant Regulogona 
Flowsat44 Najd 

112 HAS Hem* /Meng far Sulk War 
Trenepertniom 

Cealsgry 	 Mang 
Fire 	  3 
Flee* 

Vapor Mani 	  1 
inuld er Sold Infisia- 1 
Pam 	  2 

We* Potato 
tiwnmi Twiny 	  1 
Aar* Todd* 	  3 
Paelhelic Ellett 	  2 

Asse*oly 
Oltur Cams 	  1 
Ws* 	  0 
Ses Raeclilco 	  0 

11.3 NM Naar* 
Category 	Cleminceden 

Pisa* Ham* MO 	 2 
Renanotday Nag 	  3 
Roactlaro (Yellow) 	  0 

H. WATER POLLUTION 

11.1 Aquatic Toxin* 
>100 mg/I/96 tr/D. rnars/11„nrosh 
won 

L2 Water** Task:11r Mtn rot awls* 
L3 Biologic* Oxygen Demand (1100b 

0 ly/ls. 5 days; 2.5% grog.), 9 dry. 
9.4 Food Chain CanosatreNon Potent* 

Dan mal eve** 

S. SHIPPING INFORMATION 

0.1 Grados of Pt** Rematch 90.90%; 
Piro 90.7%; Contrarciet 95+% 

9.2 Storage Tempersbas Ambleril 
6.3 net Abneephera No react* 
94 Venting Opel (Ono Iff404,1 

pre00.1111.00/.011 

IL PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical sm. Ai ire and 1 atm 
Umild 

112 /110/0C4A, W.leht 106.16 
113 Being P.M * 1 aim 

291.WF• 144.41C• 417.0K 
12.4 Pressing Point 

- 13.3T 8. -252T • 241.01C 
110 Crawl Temperelum 

674.1F • 957.11C 8. 693.31K 
126 CAM* Predawn 

541.5 aim r. 3624 pro • 3.732 
MN/rn 

117 Ilpacifie Citesay: 
0.e00 al 20T 091•11 

12.41 1.444144 IkrIsse Tenni= 
30.53 dynes/cm • 0.03053 Nhn it 
16.57 

122 Liquid Warm interne* Tomb= 
9406 dymehan 0.030:6 Nhn at 
2WC 

12.10 Vapor (Gee) Specific Orervar 
Not penmen 

12.11 Reno of Specific Hosts of Vapor (CtesX 
1.066 

12.12 Latent Nara Veportotarc 
149 01 /b • 62.9 cal/g 

3.47 0 10. Jiro 
1113 Heal of Camburetierc -17450 ithills 

- 0754.7 cal/g • -406.41 X 10. J/5g 
12.14 Neal of Incompoeflisis Not pennon 
12.11 He* of SoluNorc Not pennant 
12111 Heel of Polymerlsallorc Not perinea 
12.26 Neal of Fusion 30.64 cal/g 
1229 Limiting V** Dee mW available 
12.27 Mild Vapor Pressure 0.20 pats 

NOTES 
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',.• ; 	Common Synonyms 

:`,.;. 246rmehlbereene 
Xylol 

Watery liqctId 	Galactose 	 fiar801 odor 

Moab cm intef. Mentholsle, Init*Ing vapor la produced. 

Slop maw* 4 porable. Keep people away. 
CM he deparunent 
Mod comma wrath Mal and *tor. 
"Moe and remora discherged maim*. 
Maly local health and Munn control age** 

''. Fire 

FLAMMABLE 
FleeKock 	vapor MO may man. 
Vapor may 	If Ignkad in an *dosed ma 
Wear seitosn 	near.% epperaba. 
Erongursh ran loam dry thermal. cr carbon Moan. 
Wider may be melon* on he. 
0001 0,00400 00f0.1~1••101 wider. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
ImaatIng lo eyes, room and Ono*.  
it Wheled. *6 came headechs. dant broathIng, cm tee 

of canne:mums. 
Mon to Roth sr. 
If bras** has slowed. gave eniftlal respiration. 
II *mord o *Mon, the oxygen. 

00015 
laming 6 skin and eyes. 
N *allowed. MN came nem* wornleg. or loss ot 

conecnixamees 
Rernme coniamnsted clothing and sloes. 
Flash allonad arms .6th plenty of water. 
IF IN EYES. had wends open and nwei with Pionft of saw. 
IF SWALLOWED and ricbm * CONSCIOUS. hare mom drat mar 

or mai. 
DO NOT INDUCE VOMITING. 

. 	...... 

Water 
.. i Pollution 

(Fl=oilis lo .quark N. In high conceniramme. 

May to dangerous a 0 I onions wider In** 

Notify local health and *Wain *fin* 
Natty °postal of mart* rater *Moe. 

I. 	RESPONSE TO DISCHARGE 

(Ise Re ponce Methods Hornbook) 

boo sierring-Hgli flammability 
Eirecuale atom 
Shan be mown 
ChoT4cal ad Ohm* ireetrnent 

2. 	LABEL 

2.1 	Category: Flemrnable licpukl 
22 Class 3 

3. 	CHEMICAL DESIGNATIONS 

11 CO Compellbillty CM* Rome* 
Hydrocarbon 

92 Panto cr-C414.(Chis). 
3.3 DIO/UN Elseignallorc 32/1307 
3.4 DOT ID HoJ 1307 
3.0 CAS Registry No, 95-474 

4. 	OBSERVABLE CHARACTERISTICS 

1.1 	Wm** Mate (as shIppesit Uquid 
4-2 	Gator Colorise* 
4.3 	Odor. Benzenelks; durenensec aromatic 

S. 	HEALTH HAZARDS 

9.1 	Person* Probielive Equipment Aperomd canner or Proupplad (neat gaggles or Me shiett 
plastic *owe and bona 

9.2 	Smnplente Following Espoeurec *pas came hadscre and *a** 114111 MU* eyes and 
an N *ken Into lungs, muses seven coughing. *sire* and rapidly developing pulmorary 
edema If Ingested, causes roue* rooters awn* headache, and coma Can to fa* 
Kidney end Om damage can occur. 

6.3 	Troetmont e1 EX/1001•s INHALATOR wave 6 ten et; adminsier orlaciel menial* and 
airmen N rem** cal a doctor. INGESTION: do NOT Induce woodtrig; cal a donor. EYES: 
ball iralt mar for at NW 15 min. Snit age oft, wash won Dom end wear. 

94 	ltreehold LAM Veit* 100 ppm 
LA 	Short Tame inholellen 1.644 300 ppm tor 30 mit 
11.4 	Tes/eIty by Ingmar* Grads 3: ID.. yr 50 6 500 mg/kg 
97 	tale Tonslir Kidney end err damage. 
SA 	Vapor (Gas) *tent Chmeclariedon Vapor come a slIghl waning cd lin aim or *Mabry 

ay** 11 cement kl high cormsaralom The *on is temporary. 
6.9 	Liqulti ar Solid *lb* Chsractelletlow harimmn taxon il mined on clothing and eiloriod 6 

manna  may cause *ming and reddening of the aldn. 
0.10 Oder Thresh** 0.06 ppm 
411 MIA Velum 10,000 ppm 

..._ -., 
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t 	Comswn Synonyms 
w;-1"i,i, 4-0wegaMencerso 

.. .Xyloi 

•-• 

Watery 09106 	Colorless 	 Sarost odor 

Rose on waist. Fisneneele. Slating vapor * liftchicad 
Freezing pan o 56*F. 

Stop Oscharge I pewee Keep mope away.  
Cell hre imennent, 
Avoid contaci win Nod and vapor. 
'souls and lornove ckschatgad 10111.111. 
140413 1I0■11 health 1114 pollanton coned agenoea. 

Fire 

% 

- 
FLAMMABLE 
Flashback along vapor *01 may mos 
Vapor nuy wpiode I growl in on enclosed arm 
Waal aol-conlained oreaming apoinius. 
Erevan rats loam. try chermai, cr carton good.. 
Wow may be menace. on lee. 
Cool exposed contend. with wile,. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
immeng M ekes. now and neat 
II meld, wad came Warns& ildicult breathing. as 

bag of CCMOCUlineln. 
MOW 10 fresh ar 
il puha; has copped. swe medical mammon. 
II browning nt delmsh, give orygan. 

LIQUID 
- 	- kimono to akin arcl eyes 	 -  

ti 0 M1117ffed. mil  came news, vomiting, low of wraciousnoss. 
Rernove conmnoated clouting and shoes. 
Flush Miscued ataas win plenty of mow 
IF IN EYES, NW eyolds open and flush with plenty of mama. 
IF SWALLOWED and earn a CONSCIOUS, have ocurn drink osier 

or rick 
00 NOT INDUCE VOMITING. 

Water 

' . 	Pollution 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouling io shoreline. 
May be dangerous 9 It mists weld Intakes. 

Neely local 00000 1114 recede ewe* 
1100161  010111or. of mans' vale Mak.. 

I. 	RESPONSE TO DISCHARGE 
Pee Reaponoe Methods Handbook) 

issue unarninglig% itetrubliity 
Evaossie area 
Should be moved 
Chemical and 166617-0 nat.*" 

2. 	LABEL 
2.1 Camper Flammable Slug 
2-2 	Close 3 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO Compatibility Close Aromatic 
NYWocarbon 

0.2 	Ponaulc P-C.1141:91.18 
3.3 1M0/UN °cognation 3.2/1307 
LI DOT 10 Nos 1307 
LI 	CAS Registry licu 100.42-3 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Mete (.. shippodt Uold 
4.2 Colon Colonels 

	

4.3 	Odor. Like benzene: cheactertric minelic 

5. 	HEALTH HAZARDS 
ILL 	hasn't,' Proles-Ow Equipment Approved censer cs ak.suppled mask goggles or Moo anklict 

Wage gloves and toot& 
5.2 	Symptom" Felleeing Impseunk Vapors muse heerlach• and claiinsw. Uculd Medea apes and 

OM. II Man loo lungs, cameo ammo coughing. cbsamm and FM** dowlicianii Mesicww/ 
edema. I Smoked. tarn. neLees, earning. warp, headache, and coma. Can be HIM 
Kidney old War damage can mos. 

0.3 	Tnietrnent Of Expoeunc INHALATION: remove m Mash Mr, arkrivislow artilldel respkalion and 
oxygen if regnant cal • doctor. INGESTION: do NOT Mims amnia% col a doctor. EYES: 
Salt yarn ester for all Mast 15 11  SKIN, age on. wash ion soap ale water. 

0.4 	Threattoki tivra Value 100 ppm 
5i 	Shen Term Inhalation Linea: 300 Pilm  Mr  30 rrin. 
is 	.Tealcity by Ingeetion Coeds 3; LE.. - 500.500 mg/kg 
1.7 	tae Tealcity: Kidney and liver doings. 
La 	Vapor (Ole) Irritant Cherwiertetica Vapors cause • Ogg amareng of the oyes or reeplrelory 

splint II cement In righ conomerationa Tha effect alemporary. 
5.11 	timed or fold MUM Charecterlailac Minimum hued. 11 speed an clothlrg and owed to 

raisin, may caw smarting end roklening al ale Min 
0.10 Oder Tweerielet 0.05 cam 

. 	5.11 	tillit Velma 10703 Pin. 

R. 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 
11.1 Flesh Point 17F C.C. Haute Aa•easnonl liwidamok) gee 

A-Y-11 5.2 Flammable Limits In Air 1.1164.5% 
6.3 Fin Extinguishing Agorae Foam. dry 

diernleol, or carbon goads 
GA Fire Extinguishing Agents Mot to be 

IL 	HAZARD CLASSIFICATIONS Need Water may be Inetlecave. 
5.9 SpeOal Hazards of Cantwelion 

Products: Not wended 11.1 Code of Foams' 0. 111151 

5.11 Bader in FMK Vox. Is tweak Ihon ak Flemrseble WPM 

and may Pawl considerable Sabina lo • 
mune of imam end lash bad& 

MI MAR tialorg Roans ler Sulk Wpter 
Traropertolleic 

0.7 Ignition Temporatiow 117C7F Ctil•WP7 	 'Meg 
Pb. 	 3 LS EleCirleal Haar* Ow I. &cam 0 
limali 

View Milani 	 1 
5.11 ilhoting Rate 5.11notryn0L 
L10 Adiabatic Setae Temperslors 

Uqual or Skid Mao 	1 DM not @nibble 
Ramona 	 2 5.11 StolcNontetric Ak is Fursi Ream 

Wake Pulliam 
WW1 ToOcky 	 1 

Data not available 
0.12 Meow Temperabarm Data not avaiable 

Await Tesoly 	 3 

7. 	CHEMICAL REACTIVITY 
Aestrelic Elliot 	 2 

Mom* 

7.1 ReacevNy WhitWater: No resew  Ctrer 	 1 Cheinlois 
Wale 	 0 7.2 ReactNity with Common Megrim* No  

maclion Sell Reaction 	 0 
IWPA Weird Clowlicellorc 7.3 Stability Doting Tronspoit Stobla 11,3 

7.4 Pleulranzing Agents ler Made and • Caggitcy 	Onseillootion 

Gestic& Not pennant Hegel had 039,111 	 I 
Fisenfrabilty (Rog 	 3 7.5 Petymorlsallorc Not portray 
Roaceely MOON) 	 0 7.5 InNthe el Porymensation 

Nil portion 
7.7 Holm Rabe. (Reactant to 

Proem.* Dee not amiable 
7.• AseClivey Group 92 

12 PHYSICAL AND CHEMICAL PROPERTIES 

. 12.1 Physical Stale at 15*C and 1 Mira 
Lloyd 

12.2 Uoirrosier Weight 1011.15 
123 Soave Point at 1 Yea 

21110.7F .. 136.3T - 411.711 
124 FresOng Point 

L 	WATER POLLUTION 55.17F - 13.TC - 2116.5'K 
121 CrIlleM Temparegra 

6.1 Aquatic Toxicity: 645.4T - 343.01C - 11111.711 
22 pcen/26 tr/t4g11/71../Inm1 miler 12.1 Crilkal Pleseurs 

L2 Waterfowl Toxicity: ale not available 500.4 Min - 9465 pals - 3.510 
5.3 Biological Oxygen Ektriund (001)• Mimi 

0 01/10 In 5 days 	 . 12.7 Speckle Orally: 
5.4 Food Chain Concentration Meng* 0161 al arc Scald) 

Uspild &Maw Tension Deli not ww/able 11.8 
25.3 chnislors - O.= Nies lit 201C 

12.2 Until Water iniertssiel Tension 
37.11 dwearon - 0.00711 /km M 20V 

12.10 Vapor (Des) apacillio Welts 
NM perinea 

12.11 Rollo el tkreellIC Haste el Vapor Slag 
1.071 

12.12 Latent Heal el Vapertiallorc 
150 Muit e 51 pg/9  . 
9.4 5 100  J/kg 

I. 	SHIPPING INFORMATION 12.13 Nest of Combuslierc -17,559 Bakb -  
-2754.7 cel/g v. -406.41 5 100  J/kg 

5.1 Grades of Purity: Rowan:It 50.00%; 1214 Nest el Deoempsellion hi peanut 
Pee: 59.11x: Techricat 09.0% 12.15 NM el Solulion Noi porikonl 

02 Slangy Temparetwe Arnbimi 12.15 Had of Polymalasiierc NM issrartant 
0.3 Marl Alwaspiere No mammary 11.25 HIM el Fobs 37.10 cal/g 
11A Venting Open Ifiene mailer) or 12.25 limitino Vales DM' nol swathe 

peoeuro-vecuurn 12.77 Raid Vapor Pressure 0.14 ;Me 

NOTES 

JUNE 1985 



ZINC CHLORIDE 
	

ZCL 

Common Synonyms Soled 	 Whne *cad 	 °dories 

Sold inks and mixes witi weer. 

Kee: peep* away.  
Avcst contact wan solid and solution.  
Isolate ant remove chsznarget marerW 
NoIrry Iota' heart?, and DolutIon conscr agencies 

Fire 

Not flammable. 

Exposure 

CALL F OF krIEDICA- AID .  

SCUD OR SOLUTION 
irritating to sin and eyes. 
FI ilwalkowed, .41 rause muses or vomiting. 
Float aneCtet areas wa' plenty 0' weer 
IF IN EYES. Nov eyelcs open anCrfkuSnwrIn tient, or warer. 
IF SWA..r.OWEF.: anc vci.m e CONSCIOUS. nave victim onnk water 

o' milk and nave yttnr. induce vCrrvIng 
IF SWALLOWED BnC wr..1, tt LNDONSOOJS 0. nAVING CONVULSIONS, 

00 nolning extern" veer ken', we'FFI 

Water 

Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS .  

May be demands if dtimers water intakes. 

Not,ry local neer  ant ...ale othcwis 
No 	operators Of r.E.D■ wale,  ,nraves 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue trarreng-wstw cornamirient 

Disperse and Hush 

2. 	LABEL 

	

2.1 	Category None 

	

2.2 	Chess Not pare em 

3.1  
3.2 
3.3 

3.4 

3.5 

) 

3. 	CHEMICAL DESIGNATIONS 

CO ComPatletny Clews: Not hated 

Formes 2.01. 

IMO/UN Designation: 8.0/1040 

DOT ID No.: 11140 

CAS Registry No 7646-857 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Stets (as shipped! Sold 

	

4.2 	Color. White 

	

4.3 	Odor. 00oness 

S. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment Gooses or tam shied. 

6.2 	Symptoms Following Exposure: Solid or water "Nub= a astringent and can Whale the eyes. 

When Amsted. can mime intoxication, severe intetedn of stomach, nausea, vomiting, and 

diarrhea, 

5.3 	Treetment at Exposes: INGESTION, give large volumes of water and induse vomiting west 

Proms; cat a Motor. EYES: wash with water to at ins! 15 min. 

6.4 	Threshold Uwe Saes 1 mg/m• Irked 

L6 	Sheri Tenn Inhalation Limits Not pertinent 

LS 	Toxicity by Ingestion Grade 3; LD. w 50 to 500 mg/kg 

6.7 	Late Toxicity. Data rit available 

6.5.. Vega (Gas) Irritant Cherachoriebos Nonvc4atile 

6.11 	Liquid or Sold trine/id Charocterieties Sold wines ales on prolomed contact 

LW Oder Thnishoict Not pertinent 

6.11 	Val Vane: 2,000 mfg/m• 

A. 	FIRE HAZARDS 

5.1 	Flesh Point Not fiernmetes 

6.2 	Flenemble Lines In Air. Not eanembie 

6.3 	Fire Extinpienng Agents Not perenere 
414 	Pb. Extinguihing Aponte Not to be 

Uwe* Not pertinent 
Oa 	Speciel Hexed@ of Carnation:on 

Produces Not pertinent 

s.s 	Softevlor in Fes Not Pertwern 
6.7 	Weldon Temperature: Not earwrobie 

6.11 	ElectrIcal likezard Not Pennant 

GA 	Surer* Res Not flammable 

6.10 Adiabatic Mina Temperahem 

Data rot available 
LI1 	goictidniebile AI to Fuel Ratio: 

Data rot available 
5.12 	Finns Temperemre: Data not avaiLable 

10. HAZARD ASSESSMENT CODE 
piss timertt Asemenuart Handbook) 

SS 

11. HAZARD CLASSIFICATIONS 

11.1 	Code of Pederai Reguietions 

ORM-E 

11.3 HAS Pimard Reins to Sub Water 

Tramportation Not heed 

11.3 NFPA limed Clemlaciliovx 
Not Ned 

7. 	CHEMICAL REACTIVITY 

	

7.1 	Reecitity WM Water. No reaction 

	

7.2 	Reactivity with Common Materials No 

ruction 

	

7.3 	Stability During Tramper! Stable 

	

7.4 	Noutraltsing Agit@ for Add. and 
Camel= Not peened 

	

7.6 	Polyniertsetlat Not pertinent 

	

7.6 	Infilliber of Polymerisation 

Nol pertinem 

	

7.7 	Molar Retie (Reactant to 

Product! Data not available 

	

7.11 	ReoctivIty Group: Data not available 
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8.2 Waterfowl Toxicity:
 Data rot available 

 

5.3 gologIcal Oxygen
 Demand (SOD)  

I. 	WATER POLLUTION 

	

11.1 	Mimetic Toectly 
72 pprn/96 n/rmedium 

bluesell/TL./fresh water 
2B ppm/48 hrizebrafish/TL./ash wafer 

None 

	

5.4 	Food Chen Concentration Potentle 

None 

9. 	SHIPPING INFORMATION 

	

5.1 	Orman of hang Reagent USP; 

isichnica 	50% solution in weer 

	

1.2 	Storage Temperature. Amblers 

	

5.3 	inert Abneephent NO remerwrient 

	

0.4 	Venters Data not mailable 

NOTES 

JUNE 19U 



N.5 OSHA POSTER 

013SAFETY" iiti4EALTH 
PROTECTION  

The Occupational Safety and Health Act of 1970 provides job safety and health protection 
for workers by promoting safe and healthful working conditions throughout the Nation. 

i Requirements of the Act include the following:  

All employers must furnish to employees employment and a place 
of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers 
must comply with occupational safety and health standards issued 
under the Act. 

Employees must comply with all occupational safety and health 
standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job 

The Occupational Safety and Health Administration (OSHA) of 
the U.S. Department of Labor has the primary responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 
jobsite inspections to help ensure Compliance with the Act. 

nspection 

The Act requires that a representative of the employer and a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 
of employees concerning safety and health conditions in the 
workplace. 

n. t. 

Employees or their representatives have the right to file a complaint 
with the nearest OSHA office requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or dis-
criminated against in anyway for filing safety and health complaints 
or for otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against may 
file a complaint with their nearest OSHA office within 30 days of 
the alleged discrimination. 

. 	............ 
If upon inspection OSHA believes an employer has violated the 
Act, a citation alleging such violations will be issued to the 
employer. Each citation will specify a time period within which the 
alleged violation must be corrected. 

The OSHA citation must be prominently displayed at or near the 
place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

ropo§eifPefial 

The Act provides for mandatory penalties against employers of up 
to $1,000 for each serious violation and for optional penalties of up 
to 51,000 for each nonserious violation. Penalties of up to S1,000 
per day may be proposed for failure to correct violations within the 
proposed time period. Also, any employer who willfully or 
repeatedly violates the Act may be assessed penalties of up to 
$10,000 for each such violation. 

Criminal penalties are also provided for in the Act. Any willful 
violation resulting in death of an employee, upon conviction, is 
punishable by a fine of up to 5250,000 (or 5500,000 if the employer 
is a corporation), or by imprisonment for up to six months, or by 
both. Conviction of an employer after a first conviction doubles 
these maximum penalties. 

oltintarYActavity.  . 

While providing penalties for violations, the Act also encourages 
efforts by labor and management, before an OSHA inspection, to 
reduce workplace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces and industries. 
OSHA's Voluntary Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control emplyee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. Also, 
your local OSHA office can proivde considerable help and advice 
on solving safety and health problems or can refer you to other 
sources for health such as training. 

Free assistance in identifying and correcting hazards and in improv-
ing safety and health management is available to employers, without 
citation or penalty, through OSHA-supported programs in each 
State. Thse programs are usually administered by the State labor 
or Health department or a State university. 

POSTING INSTRUCTIONS 

Employees in States operating OSHA approved State Plans should 
obtain and post the State's equivalent poster. 

More Information 

Additional information and 
copies of the Act, specific OSHA 
safety and health standards, and 
other applicable regulations 
may be obtained from your 
employer or from the nearest 
OSHA Regional Office in the 
following locations: 

Atlanta, Georgia 
Boston, Massachusetts 
Chicago, Illinois 
Dallas, Toms 
Denver, Colorado 
Kansas City, Missouri 
New York, New York 
Philadelphia, Pennsylvania 
San Francisco, California 
Settle, Washington 

(404) 347-3573 
(617) 565-7164 
(312) 353-2220 
(214) 767-4731 
(303) 844-3061 
(816) 426-5861 
(212) 337.2325 
(215) 596-1201 
(415) 995-5672 
(206)442-5930 

Washington, D.C. 
1989 (Revised) 

OSHA 2203 

Elizabeth Dole, Secretary of Labor 

U.S. Department of Labor 
Occupational Safety and Health Adminstration 

Under provisions of Title 29, Code of Federal Repletion', Part 1903.2(0)(1) employers must post tbis notice (or a famienik) in a conspkuous place wbere notices to employe  es are 
assuxnanly posted. 

N-11 



I 	I 	I 

N.6 DAILY HEALTH AND SAFETY AUDIT 

Site Name: 	 Date: 

Auditor: 	  

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER 

YES INO TN/Al COP4MENTS 
(Um beck of forte if more specs is mailed) 

1. Safety meeting held today? 
2. Emergency procedures discussed during safety meeting? 
3. Vehicle available on-site for transportation to the hospital? 
4. At least two persons trained in CPR and first-aid on-site? 
5. Proper PPE being worn as specified in the HASP? 

Level of PPE being worn: 
6. PPE adequate for work conditions? 

If not, give reason: 
Upgrade/downgrade to PPE level: 

7. If Level B, back-up/emergency person suited up (except for air)? 

8. Monitoring equipment calibrated? 
9. Monitoring equipment in good condition? 
10. Monitoring equipment used properly? 

11. Other monitoring equipment needed? 

List: 
12. Monitoring equipment covered with plastic to minimize contamination? 

13. Decon line set up properly? 

14. Proper cleaning fluid used for known or suspected contaminants? 

15. Proper decon procedures used? 

16. Decon personnel wearing proper PPE? 

17. Equipment decontaminated? 

18. Simples decontaminated? 
19. Disposable items changed twice a day or more often if needed? 

20. Proper collection and disposal of contaminated PPE? 

21. Proper collection and disposal of decon fluid? 

22. Buddy system used? 
23. Equipment kept off drums and ground? 

24. Kneeling or sitting on drums or ground not allowed? 

25. Personnel avoid standing or walking through puddles or stained soil? 

26. Zones established? 
27. If night work to be conducted, adequate illumination? 

28. Smoking, eating, or drinking in the Exclusion Zone or CRZ not allowed? 

29. To the extent feasible, contaminated materials handled remotely? 

30. Entry into excavations not allowed unless properly shored or sloped? 

31. All unusual situations on-site listed in HASP? 

If not, what? 

Action taken? 

HASP revised? 

32. All confined spaces identified? 

If not. list: 
33. Confined Space Checklists used? 
34. Confined Space Checklists completely and correctly filled out? 

AI I DEFICIENCIES MUST RE CORRECTED IMMEDIATELY! 
N - 12 
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RESPIRATORY PROTECTION PROGRAM 
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APPENDIX 0 

APPENDIX 0 

0.1 INTRODUCTION 

This program was developed to govern the selection and use of 
respiratory protective devices by ABB Environmental personnel. The 
program is intended to comply with OSHA requirements as set forth 
in 29 CFR 1910.134(b). The scope of this program is limited to 
activities related to field investigations of potentially hazardous 
waste disposal sites. 

0.2 PERSONNEL REQUIREMENTS 

All personnel assigned to field activities at hazardous or 
potentially hazardous locations are currently required by ABB 
Environmental's health and safety policies to be enrolled in the 
corporate health monitoring program. Part of this program involves 
spirometry, a measure of the respiratory system status. 	No 
personnel may be assigned to the use of or may withdraw from stock 
any respiratory protective device without a physician's 
certification that use of the device will not be injurious to 
health. Psychological limitations (e.g., claustrophobia) are also 
considered in personnel assignments. Training in the use of the 
selected device and fit testing, as described herein, are also 
required. 

Personnel will not be assigned duties that require a respirator 
when facial hair, skullcaps, or eyeglasses will interfere with a 
proper fit. Contact lenses may not be worn with any respiratory 
protective device. Eyeglass frames that fit inside the respirator 
facepiece are provided as necessary. 

0.3 APPLICABLE EQUIPMENT 

ABB Environmental maintains the following respiratory protective 
equipment: 

full-face chemical/mechanical air-purifying respirators 
SCBA 
full-face airline-supplied breathing apparatus 
5-minute escape air supply 

This equipment is intended for use on an as-needed basis, to be 
determined by an evaluation of on-site conditions. Respiratory 

• 

• 
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APPENDIX 0 

protective equipment should not be used arbitrarily by any ABB 
Environmental personnel. 	Selection criteria are presented 
separately; training is required in the use of each type of 
equipment before drawing from stock. 

0.4 PERSONNEL TRAINING 

Training of personnel in the proper use and care of respiratory 
protective equipment is considered essential to the success of the 
program. Training encompasses the following topics: 

respiratory protection principles 
selection of appropriate equipment 

• use of equipment 
maintenance of equipment 
fit testing 

Information regarding each topic is presented as standard 
respiratory protection procedures in the corporate health and 
safety program manual. 

0.5 PROGRAM ADMINISTRATION AND DOCUMENTATION 

Administration of the ABB Environmental Respiratory Protection 
Program is the responsibility of the HSM, and includes the 
following: 

respirator selection 
personnel training 
fit testing 
respirator maintenance 
documentation 
program evaluation and improvements 
personnel pulmonary testing and certification 

Fit testing and respirator maintenance is performed by the 
equipment manager of ABB Environmental's Sample Control and Staging 
Center in Portland, Maine, and designated, trained employees at the 
other offices. 	All fit-testing and respirator maintenance is 
conducted under the administration of the HSM. Major maintenance 
is performed by manufacturer-certified technicians only. Personnel 
training in respiratory protection is one aspect of the HSM's 
ongoing personnel training programs. 	Program evaluation is a 
dynamic process, occurring each time a project HASP is prepared. 

• 

• 

• 

• 
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Medical supervision of personnel occurs as part of the ABB 
Environmental health monitoring program, also administered by the 
HSM. Medical surveillance is required for all personnel assigned 
to hazardous or potentially hazardous site activities. 

Documentation of the various elements of the ABB Environmental 
respiratory protection program is achieved through several media, 
as follows: 

Documentation of respirator selection is included in the 
hazard assessment of each site's HASP. 

Documentation of personnel training is maintained in both 
hardcopy and computerized files. 

Documentation of medical surveillance is achieved 
indirectly by maintaining a list of enrolled employees in 
the health monitoring program, and directly through 
physician certification of personnel allowed to be 
assigned respiratory protective devices. 

Using the appropriate form, documentation of fit-testing 
is maintained on file with the equipment manager of the 
Sample Control and Staging Center and with the HSM or 
designee. 

Documentation of site surveillance is required both by 
this program and by the HASP for each site. Records of 
site surveillance are created by the HSO and maintained 
in project files. 

Respirator inspection and maintenance records are created 
and maintained by the equipment manager for each 
respirator, SCBA, and escape respirator. 

Inspection and documentation occurs either before each unit is 
removed from stock and when it is returned, or monthly. 

0.6 INSPECTION, MAINTENANCE, AND STORAGE 

0.6.1 Introduction 

Respirator maintenance is an integral part of the overall 
respirator program. Wearing a poorly maintained or malfunctioning 
respirator, in one sense, is more dangerous than not wearing a 
respirator at all. Personnel wearing defective devices think they 

0-4 
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are protected when, in reality, they are not. Emergency escape and 
rescue devices are particularly vulnerable to poor maintenance 
because they generally are used infrequently, and then in the most 
hazardous and demanding circumstances. Serious injury or death can 
result from wearing a defective device during an emergency escape 
or rescue. 	The respirator program includes the following 
components: 

inspection for defects (including a leak check) 
cleaning and disinfecting 
repair as required 
proper and sanitary storage of equipment 

0.6.2 Inspection for Defects 

The most important part of a respirator maintenance program is 
continual inspection of the devices. 	If properly performed, 
inspections will identify damaged or malfunctioning respirators 
before they can be used. 	Two types of inspections will be 
performed: (1) while the respirator is in use, and (2) while it is 
being cleaned. Because the use and cleaning will be performed 
primarily by the same personnel, these inspections may become 
concurrent. 

0.6.3 Frequency of Inspection 

OSHA requires that "All respirators be inspected before and after 
each use," and that those not used routinely (i.e., emergency 
escape and rescue devices) "shall be inspected after each use and 
at least monthly...." 	Obviously, emergency escape and rescue 
devices do not require inspection before each use. 

0.6.4 Inspection Procedures 

Respirator inspection will include checking of the following: 

tightness of the connections 
facepiece 
valves 
connecting tubes 
canisters, filters, or cartridges 

In addition, the regulator and warning devices on a SCBA will be 
checked for proper functions. 

• 

• 
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0.6.5 Field Inspection of Air-purifying Respirators 

Routinely used air-purifying respirators will be checked as follows 
before and after each use: 

1. Examine the facepiece for: 

excessive dirt 

cracks, tears, holes, or physical distortion of shape 
from improper storage 

inflexibility of rubber facepiece (stretch and knead to 
restore flexibility) 

cracked or badly scratched lenses in full facepieces 

incorrectly mounted full facepiece lenses, or broken or 
missing mounting clips 

cracked or broken air-purifying element holder(s), badly 
worn threads, or missing gasket(s) 

2. Examine the head straps or head harness for: 

breaks 
loss of elasticity 
broken or malfunctioning buckles and attachments 
excessively worn serrations on head harness, which might 
permit slippage (full facepieces only) 

3. Examine the exhalation valve for the following after removing 
the cover: 

foreign material (e.g., detergent residue, dust 
particles, or human hair under valve seat) 

cracks, tears, or distortion in the valve material 

improper insertion of the valve body in the facepiece 

cracks, breaks, or chips in the valve body, particularly 
the sealing surface 

missing or defective valve cover 

improper installation of the valve in the valve body 
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4. 	Examine the air-purifying element(s) for: 

incorrect cartridge, canister, or filter for the hazard 

incorrect installation, loose connections, missing or 
worn gasket, or cross-threading in the holder 

expired shelf-life date on the cartridge or canister 

cracks or dents in the outside case of the filter, 
cartridge, or canister indicated by the absence of 
sealing material, tape, or foil over the inlet 

identical cartridges if more than one are used 

0.6.6 Care and Cleaning of Self-contained Breathing Apparatus 

The proper care of SCBAs involves the following: 

inspection for defects 
cleaning and disinfecting 
repair 
storage 

The following checklist is to be used by personnel whenever they 
check out a SCBA. (Note: Any discrepancy found should be cause to 
set the unit aside until it can be repaired by a certified 
repairperson.) 

	

1. 	Preliminary Inspection. Check to ensure that: 

high-pressure hose connector is tight on cylinder fitting 
bypass valve is closed 
mainline valve is closed 

• there is no cover or obstruction on regulator outlet 
• pressure in the tank is at least 1,800 psi 

	

2. 	Backpack and Harness Assembly. 

Straps 

visually inspect for complete set 
visually inspect for frayed or damaged straps that 
may break during use 

Buckles 
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visually inspect for mating ends 
- check locking function 

Backplate and Cylinder Lock 

- visually inspect backplate for cracks and for 
missing rivets or screws 

- visually inspect cylinder hold-down strap and 
physically check strap tightener and lock to ensure 
that it is fully engaged 

3. Cylinder and Cylinder Valve Assembly. 

Cylinder 

physically check cylinder to ensure that it is 
tightly fastened to backplate 
check hydrostatic test date to ensure that it is 
current 
visually inspect cylinder for large dents or gouges 
in metal 

Head and Valve Assembly 

visually inspect cylinder for presence of valve 
lock 
visually inspect cylinder gauge for condition of 
face, needle, and lens 
open cylinder valve and listen or feel for leakage 
around packing (if leakage is noted, do not use 
until repaired); note function of valve lock 

4. Regulator and High-pressure Hose. 

High-pressure Hose and Connector. Listen or feel for 
leakage in hose or at hose-to-cylinder connector. 
(Bubble in outer hose covering may be caused by seepage 
of air through hose when stored under pressure. This 
does not necessarily mean a faulty hose.) 

Regulator and Low-pressure Alarm 

- Cover outlet of regulator with palm of hand. Open 
mainline valve and read regulator gauge (must read 
at least 1,800 psi and not more than rated cylinder 
pressure). 
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Close cylinder valve and slowly move hand from 
regulator outlet to allow slow flow of air. Gauge 
should begin to show immediate loss of pressure as 
air flows. Low-pressure alarm should sound between 
650 and 550 psi. 	Remove hand completely from 
outlet and close mainline valve. 

Place mouth onto or over regulator outlet and blow. 
A positive pressure should be created and 
maintained for 5 to 10 seconds without any loss of 
air. Next, establish a slight negative pressure in 
regulator and hold for 5 to 10 seconds. Vacuum 
should remain constant. This tests the integrity 
of the diaphragm. Any loss of pressure or vacuum 
during this test indicates a leak in the apparatus. 

Open cylinder valve. 

Place hand over regulator outlet and open mainline 
valve. 	Remove hand from outlet and replace in 
rapid movement. Repeat twice. Air should escape 
when hand is removed each time, indicating a 
positive pressure in chamber. Close mainline valve 
and remove hand from outlet. 

Ascertain that no obstruction is in or over the 
regulator outlet. Open and close the bypass valve 
momentarily to ensure flow of air through bypass 
system. 

5. 	Facepiece and Corrugated Breathing Tube. 

Facepiece 

Visually inspect head harness for damaged 
serrations and deteriorated rubber. 	Visually 
inspect rubber facepiece body for signs of 
deterioration or extreme distortion. 

Retaining clamp properly in place, visually inspect 
lens for proper seal in rubber facepiece, and for 
cracks or large scratches. 

Visually inspect exhalation valve for visible 
deterioration or foreign materials buildup. 
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Breathing Tube and Connector 

- Stretch breathing tube and visually inspect for 
deterioration and holes. 

Visually inspect connector to ensure good condition 
of threads and for presence and proper condition of 
"0" ring or rubber gasket seal. 

- Perform a negative pressure test on facepiece. 

a. Don backpack and facepiece. 

b. With facepiece held tightly to face or 
facepiece properly donned, stretch breathing 
tube to open corrugations and place thumb or 
hand over end of connector. 

c. Inhale. Negative pressure should be created 
inside mask, causing it to pull tightly to 
face. 	This negative pressure should be 
maintained for 5 to 10 seconds. If negative 
pressure leaks down, the facepiece assembly is 
not adequate and should not be worn. 

6. 	Storage of Units. Check that: 

cylinder is refilled as necessary and unit is cleaned and 
inspected 

cylinder valve is closed 

high-pressure hose connector is tight on cylinder 

pressure is bled off high-pressure hose and regulator 

• bypass valve is closed 

• mainline valve is closed 

• all straps are completely loosened and laid straight 

facepiece is properly stored to protect against dust, 
sunlight, heat, extreme cold, excess moisture, and 
damaging chemicals 
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0.6.7 Cleaning and Sanitizing 

Any good detergent may be used, followed by a disinfecting rinse or 
a combination disinfectant-detergent for a one-step operation. 
Reliable, effective disinfectants can be made from readily 
available household solutions, including the following: 

• Hypochlorite solution (50 ppm of chlorine) can be made by 
adding approximately 2 milliliters of bleach (e.g., 
Clorox) to 1 liter of water, or 2 tablespoons of bleach 
per gallon of water. A 2-minute immersion disinfects the 
respirators. 

Aqueous solution of iodine (50 ppm of iodine) can be made 
by adding approximately 0.8 milliliter of tincture of 
iodine per liter of water, or 1 teaspoon of tincture of 
iodine per gallon of water. A 2-minute immersion is 
sufficient to disinfect the respirators. 

To prevent damaging the rubber and plastic in the respirator 
facepieces, the cleaning water should not exceed 140°F; however, to 
ensure adequate cleaning, it should not be less than 120°F. 

0.6.8 Rinsing 

The cleaned and disinfected respirators should be rinsed thoroughly 
in water (140°F maximum) to remove all traces of detergent and 
disinfectant. This is important for preventing dermatitis. 

0.6.9 Drying 

The respirators may be allowed to dry in room air on a clean 
surface. They may also be hung from a horizontal wire, like drying 
clothes; however, care must be taken not to damage or distort the 
facepieces. 

0.6.10 Reassembly and Inspection 

To avoid contamination, the clean, dry respirator facepieces should 
be reassembled and inspected in an area separate from the 
disassembly area. 	The inspection procedures were discussed 
previously; special emphasis should be given to inspecting the 
respirators for detergent or soap residue left by inadequate 
rinsing. This appears most often under the seat of the exhalation 
valve, and can cause valve leakage or sticking. The respirator 
should be thoroughly inspected and all defects corrected. New or 
retested cartridges and canisters should be installed, and the 
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completely reassembled respirator should be tested for leaks. For 
SCBA devices, the facepiece should be combined with the tested 
regulator and the fully charged cylinder, and an operational check 
should be performed. 

0.6.11 Maintenance and Repair 

Replacement or repair should be done only by trained, experienced 
persons using parts designed for the respirator. Besides being 
contrary to OSHA requirements, substitution of parts from a 
different brand or type of respirator invalidates approval of the 
device. This restriction applies particularly to maintenance of 
the more complicated devices, especially SCBA, and more 
specifically, regulator valves and low-pressure warning devices. 
These devices should be returned to the manufacturer or to a 
trained technician for adjustment or repair. No problems are 
anticipated in repairing and maintaining most simple respirators, 
particularly the commonly used air-purifying type. 

0.6.12 Respirator Storage 

Respirators must be stored properly to protect against the 
following: 

dust 
sunlight 
heat 
extreme cold 
excessive moisture 
damaging chemicals 
mechanical damage 

Damage and contamination of respirators may occur if they are 
stored on a workbench; in a tool cabinet or toolbox among heavy 
tools, greases, and dirt; or in a vehicle. 
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P.1 ILLUMINATION 

Site operations will not be permitted without adequate lighting. 
Therefore, unless provisions are made for artificial light, 
downrange operations must halt in time to permit personnel and 
equipment to exit the Exclusion Zone and proceed through 
decontamination before dusk. Conversely, operations will not be 
permitted to begin until lighting is adequate. 

P.2 SANITATION 

Provisions must be made for sanitation facilities for the site work 
force. At a minimum, the provision of toilet facilities must meet 
the requirements of 29 CFR 1910.120(n), which includes one facility 
for less than 20 employees, or one toilet and one urinal for every 
40 employees, up to 200; then one of each for every 50 employees. 
If it is a mobile crew and they have transport readily available, 
the requirements do not apply. 

P.3 HEALTH AND SAFETY AUDIT PROCEDURES 

Regular health and safety audits will be conducted to ensure 
compliance with health and safety policy and procedures. The HSO 
will perform periodic audits, with the goal of one audit per shift, 
using the health and safety audit form (see Appendix N). Auditing 
may be performed on any ABB Environmental site by the HSS or the 
HSM, and will include health and safety evaluations of all work 
activities. The audits will be an unannounced evaluation of sites 
selected at the discretion of the HSM or HSS, with the goal of 
10 percent of active sites being subject to audits each quarter. 

Results of each site health and safety audit will be summarized in 
an audit report provided to the site HSO, the Project Manager, and 
the Operational Group Manager charged with responsibility for the 
project. Where the audit report identifies deficiencies, it will 
be the Project Manager's responsibility to promptly implement 
corrective action. 	The corrective action undertaken will be 
outlined in a written report submitted to the HSS and the HSM. The 
HSM or the HSS will retain the original audit report that has been 
signed by the Project Manager and the HSO to acknowledge receipt of 
the audit's findings. Any mitigating comments submitted to the HSM 
or the HSS will be appended to the original report. 
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4.1 STANDARD OPERATING PROCEDURES FOR THE USE OF EXPLOSIVES IN 
SEISMIC REFRACTION SURVEYS  

4.1.1 Introduction 

This appendix lists some of the more important aspects of the 
purchase, transport, storage, handling, and use of explosives. it 
is intended as a general guide for ABB Environmental personnel who 
may be involved in conducting seismic surveys or who may be 
overseeing or auditing such surveys. It is not intended as a 
stand-alone reference replacing appropriate federal and/or state 
regulations, which can be very specific about certain aspects 
regarding explosives. 

Many recent advances in computer software and hardware and hardware 
technology have revolutionized data processing and interpertating 
in the seismic industry. 	Likewise, the recent development of 
sophisticated (and very expensive) truck-mounted energy sources 
that can scan a large range of frequencies for optimum response 
from deep reflecting horizons has made possible reflection surveys 
for hydrocarbon deposits to depths of up to 20 kilometers. 
However, for shallow (i.e., the upper several hundred feet) seismic 
refraction surveys, the best and most economical energy source 
continues to be small explosive charges detonated with electric 
blasting caps. 

A small explosive charge, as defined herein, consists of the 
equivalent of from 1/8 to 1 pound of dynamite which is primed for 
detonation with one or more electric blasting caps. The "dynamite" 
that ABB Environmental generally uses is KINESTIK 1/3, which 
consists of a powder and liquid, mixed on-site to form an explosive 
similar in performance to dynamite. Each stick (86 to a case) is 
equivalent to 1/3 pound of dynamite. Before mixing, the two parts 
re not considered by the DOT to he explosive; therefore, they can 
be shipped, transported, and stored with no special precautions. 
In practice, ABB Environmental personnel should take every 
precaution to ensure that the powder and liquid are separated while 
being stored for any length of time to prevent unauthorized access 
to potentially explosive materials. 

Electric blasting caps come in two configurations acceptable for 
seismographic work. The "seismograph" variety is best because of 
its repeatability with regard to delay time (i.e., the time that 
elapses between when the "fire" button on the blaster is depressed 
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and when the blasting cap actually detonates). The other type is 
known as "instantaneous," and it has acceptable delay time 
characteristics. 	Blasting caps are graded by the federal 
government (and all states) a Class A explosive and must be handled 
and stored accordingly. Requirements for Class A explosive are 
discussed in the following subsection. 

Q.1.2 Purchase, Transport, and Storage 

The federal government has specific guidelines regarding the 
purchase, transport, and storage of explosives, particularly 
regarding interstate commerce. 	In addition, each state has 
developed regulations that supersede federal regulations if they 
are more restrictive. Therefore, the user must become familiar 
with federal as well as state regulations. In practice, it is 
unlikely that ABB Environmental would ever become involved in 
interstate activities regarding explosives. In fact, it has been 
ABB Environmental's practice to subcontract out-of-state blasting 
activities to a local blaster to minimize expenses that would 
otherwise be incurred in obtaining necessary permits, and to 
eliminate time expended to purchase, transport, and store 
explosives. The following subsections pertain to State of Maine 
requirements. Other states can be and are different from Maine, 
and requirements vary widely. 

0.1.2.1 Purchase. 

In the State of Maine, a blasting license for an individual is not 
required. 	Such a license is required in Massachusetts (a 
competency license) and New York (an explosives license). However, 
the State of Maine does require a written permit, issued by the 
Commissioner of Public Safety, for the transport of explosives in 
intrastate commerce in quantities larger than 200 pounds of 
dynamite, or more than 500 electric blasting caps. Although ABB 
Environmental never transport quantities exceeding these amounts, 
it has been company policy to obtain the State Permit to Transport 
Explosives, because it provides additional creditability to 
explosives vendors and local officials. 

Before purchasing explosives in Maine, the user must obtain a 
permit from the fire marshal or appropriate local official in the 
town in which the explosives are to be used and/or stored. The 
local official must first establish the identity of the applicant, 
verify that he or she is older than 21 years of age and is a U.S. 
citizen, and inquire about the intended use of the explosives. 
Permitting through local officials can be as easy as a courtesy 
telephone call from the official notifying the local fire 
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department or police chief (every town or city handles explosives 
permitting a little differently). 

Before selling explosives, the state requires the vendor to verify 
that a valid permit has been issued to the buyer by the appropriate 
local town official. In addition, the vendor should ascertain 
whether the buyer can comply with the rules and regulations 
relative to the transport of explosives. 

0.1.2.2 Transport. 

Before issuing the State Permit to Transport Explosives, officials 
from the Department. of. Public Safety in Augusta, Maine, inspect the 
vehicle driven by the applicant to ensure that it is roadworthy. 
They also inspect the explosives magazine in which the explosives 
will be locked while in transit. State regulations require that 
the magazine be constructed of 1-and-1/2-inch-thick planking with 
no exposed metal on the inside (to eliminate sparks) and sheathed 
with NO. 24-gauge galvanized sheet steel. The magazine should have 
a strong hasp and padlock and be locked at all times when 
explosives are being transported. The magazine should also be 
chained and locked within the vehicle to prevent removal or 
shifting while under way. 	In addition, the vehicle should be 
equipped front and rear with two 1-quart (minimum) fire 
extinguishers suitable to extinguish electrical fires, and four 
diamond-shaped Class "A" explosives signs mounted on the front and 
rear and both sides of the vehicle. ABB Environmental owns a "day" 
magazine and other equipment that meets these requirements. 

0.1.2.3 Storage. 

Regulations are very specific regarding storage. All that ABB 
Environmental personnel need to remember is Class "A" explosives 
must be returned for storage to a permanent or temporary magazine 
before sunset on each day of usage. The ABB Environmental day 
magazine is not a permanent or temporary magazine. A permanent 
magazine is a substantial structure located well away from 
dwellings and buildings where people work or congregate. It has 
was 4 to 8 inches thick (depending on method of construction), 
strong doors with interior hinges, and double-shielded locks 
specially designed for storage magazines. The roof is constructAEd 
to be bullet-proof, and foundation requirements are also specified. 
A temporary magazine is usually a rather massive steel box (i.e., 
350 to 500 pounds or more) on casters, lined with thick wood 
planking, with double-shielded locks. 	It should be securely 
fastened to the ground. 
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0.1.3 Handling and Use 

Safety should be the foremost consideration whenever explosives are 
being used. Seismic surveys routinely expend 20 to 30 sticks of 
dynamite (and an equal number of electric blasting caps) during a 
single field day. To mix the KINESTIK, mix one "tube" of the 
KINESTICK liquid (a clear red liquid composed of nitromethane) with 
one "stick" of white powder (ammonium nitrate), and allow to stand 
until the powder is thoroughly saturated with the liquid (it 
becomes pink); this takes 5 to 10 minutes. If the upper 4 feet of 
overburden are wet or saturated, it is a good idea to seal the 
stick (equated with a screw cap) with tape to prevent contamination 
by groundwater. If groundwater enters the stick, it can cause the 
KINESTIK to misfire. 

While the KINESTIK is being mixed, a series of shotholes (usually 
five) are prepared by driving a pointed 1-and-3/4-inch steel bar to 
the desired depth (from 2 to 4 or 5 feet) with a sledgehammer. The 
shothole depth depends on soil conditions and the anticipated size 
of the charge. Only when the explosives are ready to be placed at 
the bottom of a shothole, a blasting cap is placed in a molded 
cavity at the base of each stick. The blasting cap has two lead 
wires, usually 8 or 12 feet long, which are grounded together with 
a removable metal shield that should be left in place until the 
primed shot is ready to be fired. This prevents the induction of 
electARc charge, which could accidentally fire the cap. The lead 
wires are used to connect the blasting cap to a double conductor 
(i.e., "shot") wire leading to the blaster. The cap is secured to 
the KINESTIK by two or more half-hitches with the two cap lead 
wires. 

The explosive is not "primed" for detonation. After the primed 
shot is placed at the bottom of the shothole, a small amount of 
native soil (preferably sand) is placed in the hole and gently 
tamped with a tamping stick into the base of the hole over the 
primed explosive charge. A proper tamping stick is wooden (non-
sparking), about 6 feet long and 1 to 1-1/4 inches in diameter 
(Note: dowel stock works well). The tamping procedure continues 
until a uniform column of native soil completely fills the 
shothole. One should be careful not to damage the cap lead wires 
during the tamping process. 

The removal metal shield grounding the two cap lead wires together 
is removed only when the shot is ready to fire. Prior to making 
the connection between the cap lead wire and the shot wire leading 
to the blaster, the person making the connection should ascertain 
that the shot wire has been sorted out as the blaster by the party 
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chief (operating the blaster) so that inadvertent detonation is not 
possible). While making the connection, the lead wires should be 
extended as far from the shothole as possible. The person making 
the connection should turn his or her back to the shothole, remove 
the metal grounding shield, and attach the shot wire leads (no 
polarity) to the cap wire leads. 

As each shot is detonated, one person (usually the one making the 
connection) should be assigned to verify that no one is near the 
shot. The party chief should then call out, "Are you clear (of the 
shot)?" The response, "all clear" indicates that everything is 
ready and no one is close enough to be in any danger when the shot 
is detonated. A "safe" distance varies with soil conditions and 
the depth of the-  shot; 75 to 100 feet is generally adequate. The 
party chief then calls out to everyone in the area, "Fire in the 
hole," and the charge is detonated. 

If a misfire occurs (extremely rare), it is the responsibility of 
the party chief to remove the undetonated charge from the ground 
with a nonsparking shovel of wood or brass. The party chief is 
responsible for maintaining an explosives log that documents all 
explosives purchased, expended, stored, and destroyed. This log is 
subject to inspection at any time by local, state, and federal 
officials. It provides a record detailing the disposition of every 
cap and stick of dynamite (or KINESTIK) that comes under the 
control of ABB Environmental personnel. 

The amount of explosives that can be loaded into a shothole depends 
on the nature of the surface materials and the depth of the water 
table. Some general rules follow: 

use as few explosives as necessary to produce good 
quality data 

the more granular the soils, the more explosives will be 
required (to produce good data); the finer the soils, the 
fewer will be required 

the deeper the water table, the more explosives required, 
and vice versa 

When 
at a 
well 

• the deeper the bedrock, the more explosives will be 
required, and vice versa 

ascertaining the proper explosive charge to produce good data 
new site, it is good practice to start with a single shothole 
away from any buildings and power lines, and perform a test 
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shot to determine local soil (an energy transmission) 
characteristics. Start with a small charge (e.g., half a stock of 
KINESTIK, obtained by mixing half the liquid from one tube with 
half the powder form one stick) buried to moderate depth (e.g., 
3 feet) and increase (or decrease) the amount of the charge (and 
the depth of the shothole) as necessary. 
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